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your Parts. 
(I, Vulgar Ari erick, In whole Numbers 
and Frations, ina plain and eafie method. . 


1 II, Decimal Arithmerick, The groundand 


reaſon thereof, And its uſe illuſtrated by di- 
vers E xambles. x 


P G " 
! LIT. Inſtrumental Arichmetick, Performed 
by Decimal Scales, With more eaſe and facility 
then by Yu/gar or Decimal Arithmetick, all 


< 
þ ReduGtion; being wholly avoided. Nothing in 


this kind having been hitherto publiſhed by any 


(Iv. Algebraical Arichmetick, Conteining 
an Abridgement of the Precepts of that Art, 
and the uſe thereof, illuſtrated by Queſtions 


't ofdivers kinds. EIN 
| Whereuntois added, the conſtruRion and uſe of ſeye- 
ral Tables of Intereſt and Annuities, weights and Meaſures _ 


both of our own and other Countries. \ 
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TO THE READER. 


Ere is preſented unto thee. a 
(hore Treatiſe of Arithmetick, I 
= MW. confeſle there are enough, (if 
not too many) already extant, 
notwirhſtanding I have adwertured to. pub- 
liſh this, more for wvarrety than zeceſſity,, not 
doubting but in the peruſal thereof thou 
ſhalt find ſomething in this worth thy [atour 
and what in other Books of this kind is want- 
Ing. : b 
The whole Treatiſe 1s divided into four 
Parts, The firſt conteins Vulgar Arichmetict 
in #hole Numbers and Frafions ; And in e- 
very Rule there are Examples tor praftice 
added, and Queſtions alſo wrought by thoſe 
ſingle Rules, In Multiplication | have added 
divers Compendiums, or brict waycs of Mul- 
tiplying, whereby ſums, (having 2 or 3 fi- 
gures in the Multiplier) may be performed, 
without any burthen or charge to the Me- 


mory, more then in ordinary Multiplication, 
A 2 and 


To the Reager. 

ad yet'no other (& armoſt wants 
gures {xt dowh but the Produtt ir (elf. 
nr Pivifen, (which'is the moſt diſh- 
culr of the four Species) there are Frve va» 
rietics, ſo that every man may make uſe of 
tbat whickthe beſt underftands or fangics : 
And inthe working of the Golden Rale, &c. 
I have made uſe ſometimes of aye kind of 
DiiNg, and ſometinies of nigh, 
- "The Secbnd Part corircins Deciart 9th 
metick, With the growid 41d reaſalftherWf, 
Alfo Tales of the Moneys, Weights , and 
Meaſures ofed in England, with direQions 
for the making of rhoſe Tables, and of any 
other; And laſtly, there are Examples 
wrotght. in. Decimal Numbers, inall the 
moſt uſual” Rules' of Aritharetick, and thoſe 
Examples are incumbred with as many Pra- 
Hons as can poſſibly happen in any Queſt: 
concerning 4u3izg or feline, 

The third Part is 0f 7ufrumental! Arithme- 
tick, Which performeth by a new Arrtifice, 
by me contrived, any Queſtion Arithmetical 
in a Decimal way, withour the help of Ta- 
bles, by which the whol work of Redu#ton is 
avoided,there being certainScales of Engliſh 
re h werghts, and Meaſures, by me con- 
trived, by which (by inſpcRion only) the 
Decimal FraQion of cither Money, Weight, 

4 b EE 


— — CS 


To the Reader. 


or Heaſure, may be ſet down as. cxaRtly, 
and in -lefle rime, than they could have been 
taken out of the Decimal Tables in the Se- 
cond Part of this Treatiſe, And on the con- 
trary, any decimal fraftian may be reduced 
into its proper parrs of the imeger with the 
ſame facility, ſpeed and exadtnefle, I have 
alſo in this Third Part, (the better to illu- 
ſtrate the uſe, and commodiouſneſſe of theſe 
Scales, a figure whereof is inſerted ar the 
beginning of the Third part)gone through 
all che moſt uſual Rules of Arithmetith, gi- 
ving Examples in each Rule, by which thi 
Reader may plainly perceive what laboup 
there is ſaved by uling the Scales, the whole 
work of Redufion being taken away, and 
the Fra#iox immediately ſer down ar firſt, 
wichour Adaition, or being already fer 
down, reduced to the known part of the 1z- 
teger, without SubſiraF10n, | 
Unto this third part there is added an 
Appendix conteining certain Rules of Ex- 
changes, with Tables of the weights and 
Meaſures of Foretgs Countries compared with 
the Weights and Meaſures uled in London, 
with an Example to illuſtrate the uſe of 
cach Tavle; And laſtly, there are ſeveral 
Tables calculated at 6 per Cent, Compound 
Intereſt, by which the cruc valuation of any 


A 3 Leaſe 


To ohe Reader, 
Leaſe ot Annuity, or - Money forborn or veba« 
tea, may be eafily known, with an Example 
ſhewing the uſe of each Table. 


The Fourth Part conteineth an Abridge- 


ment of the Precepts of Algebra, firſt written 
in French by James de Billy, a Tranſlation 
whereof came tomy hands ſome years lince; 
In the peruſal whereof, finding the Pre- 
ceps very plain and eafie, and conſidering 
that wehave but very little of this Kind of 
Arithmetick in our Engliſh Tongue z'1 have 


adventured to' inſert it here as a Fourth: 


Part, thereby to make this York the more 
compleat : Unto which Tranſlation there is 
further added diverſe Queftiovs of good 
conſequence, which were not in the Origr- 
zall, as by comparing them together may 
appear, 

- This Treatiſe thus finiſhed, I preſent 
thee with, deſiring thy friendly acceptance 
2nd pardon for ſuch faults as may poſſibly 
have eſcaped the Prefle, or my (elf, and in 
ſo doing thou wilt encourage him, who is 


A friend to all that are Ma- 
thematically afſefled, 
William Leybourn. 
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ADVERTISEMENT 


F any Gentleman, or other Perſon, defire to be | 

uſtrudted in any of the Sciences Mathematical, \, | ; 
as Arithmetick, Geometry, Aſtronomy, the uſe of the 
Globes, Trigonometry » Navigation, Surveying of F 
Land, Dialling, or the like ; Either at their own 
bouſes, his habitation, or ſuch other convenient 
place as the Party ſhall dire&, the Author hereof 
will be ready to attend them at times appointed. 

Alfo, If any Perſons would have their Land, or 
any Ground for Building S»rveyed, or any Edifice 
or Building Meaſured, either for the Carpenters, 
Bricklayers, Plaiſterers, Glaſiers, Joyners, Or Ma- 
fons Work, he 1s ready to pertorm the ſame either 
for Maſter Builder Or Workman. 

Likewiſe, If any defire to have about his Houſe {5 
or Garden, any kind of Sun-Daal, or Dials, of what * 
kind ſoever, either fixed or movable, he will pre- 
Pare or make for them ſach as they ſhall defire, 

You may hear of him at the Shop of Mr. Natha= | 
nie! Brooks Bookſeller, at the Angel in Greſhaw= © ( 
Colledge, now the Exchange ; Or at the Houſe of Y” 
Mr. alter Hayes, at the Croſs-Daggers in Moor- | 
fields, next dore to the Popes-Head Tavern, where , 
you :nay have all ſorts of Mathematical Inſtruments;  y 
Likewiſe at Mr. Dutcons at the Sign of the $un-Di» | 
al in Ho/born, over againſt Ferter®/ante | 
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T he Firſt Part. 


Ee ets. oe es. 


Numeration. 


& UMERATION, is accounted the 
9 fiſt part of Arichmetick, and it is 
to know how to read a Sum of fi- 
gures expreſſed in writing ; ot to 
_ down any Sum to be expreſ- 
ſed. 

+ Tothe doing of which there are four things ne- 
ceſſarys 

Firſt,to know their number, which is Nine. 

Secondly, their ſhapes, Which are 1. 2. 3. 4.5.6. 
7. 8.9. Of which the firſt toward the left hand e- 
ver fignifieth One, the ſecond 7'ws, &c. 

T hirdly, to know the va/ae of their places. 

Laſtly, How their proper ſionification is altered 
thereby. 

Tae Yalxe of their places is thus, When two, 
three, or more figures ſtand in one Summe, that 
15, Without any Peimt, Line Or Comma betwixt 
them, 


—_— 


2 Numeration. | 

thend, as 32t, that place next the _— hand whete 
the figure x ſtandeth, if called the place of #wiry, 
or 4 nities, and the figure 1 ſtandeth in that place 
only for exe, and the figure 2 when it is foknd in that 
firſt place, ſtands only for :x0 , and*the like of 
therefti- - -- 

But in the Summe 321, above cxpreſled, the fi- 
o1re 2 18 in the ſecond place, andeyery place con- 
reins the value of that place before towards the right 
hand ten-times ; and therefore the figure 2 doth not 
ſignifie Two, but (in this ſecond place) ten times 
two, thats.7-z2ut3, And ſo the figure 3, if it had 
been in.that place bad fgnhfed ten times Three, 
that is Thirty ; but being here in the third place, it 
fenifies ten times Thirty, that 1s Three hundred. 
And ſo the whole Sum 321, is to be read, Three 
hundred twenty and one. 


It is hereby ſeen, how-their proper fignifications, 
which were T bree, 7'ws: and One, are altered by be- 
ing thus placed, and the Sum, which otherwiſe had 
been but Six, 15 Three bundred twenty one, as be- 
fore, 

Inlike fort, if there had been more places, as Se- 
ven, the value-is quite thrqugh increaſed ten times, 
by being a place behind towards the left hand ; as 
in the Sum 1111111, Thefigute 1 in the ſecond 
place ſtands for ten times one (that 1s Ten,) in the 
third, for ten times ten (which is one Hundred,) 1n 
the fourth, for Tex bandred, (which is called One 
Thonſand,) in the fifth, for Ten Thouſand, 1n tie 
{ixth, for ten times Ten thouſand (which 1s One 


bundred thinſand) in the laſt, (here the ſeventh) 
PIIC2, 
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Numeration, 2 
place, for 7en hundred thouſand, which is called a 
Million : and ſo on, if there were more places, ob- 
ſerving the ſame order, | 
Now to read this readily, Make a prick over the 
place of nit y, another over the third from it, and 
over every third ſtill towards the left hand, for ſo 
thoſe points will be over the places of 4nites, Thou- 
ſands, and Millions ; and ſo beginning at the laſt, 
that is, at the left hand , read One Million, and be- 
cauſe the three following towards the right, fignifie 
properly one hundred and «even, but the prick be- 
longing to them is in the place of thouſands, call 
them one hundred and eleven thouſand,and the three 
remaining being under the point over 4 nity, fignifie 
only one Emndred and eleven and all three points read 
togetherin one ſumzis,One Million,one bundred and 


| eleven Thouſand, one hundred and eleven. 


In like manner, if this number 7 3598624, were 
given to be read (according to former direCtions) 
make a prick over every third figure, beginning 
with the firſt figure towards the right hand, (wkich 
is the place of Unity) and then will your number 
and thus. | 
F dotoot ans, | 

Then for the ready reading thereof (becauſe the 
third eb Ggnifieth Aſi//ions) call all the figures 
towards the left hand,ftanding from that prick, Mil- 
lions, which in this example are 7 and 2, ſo then 
this number contains 73 Afillions, 598 Thouſand, 
624 Six hundred twenty four, Which in words at 
length we read, Seventy three Millions, five hundred 
ninety eight thouſand, fix hundred twenty four. 

B 2 Let 
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"4 . Numerai10n, 

Let thus much ſuffice concenung the placing of 
large numbers, for the ready reading of them, oaly 
take theſe four 7 ables following, for illuſtration, of 
what hath been hitherto delivered in words, the ve- 
ry fight whereof is better then a whole Chapter of 
information, 

ThefirR Table is thus to be read] One in the farſt 
place, ſignifies One. One in the ſecond Fgy fig- 
nifies Ten, One in the third place, Ggnifies a ban- 
dred, &c. as inthe Table, - 

The ſecond Table is thus to be read] In this Ta- 
ble you ſhall find the laſt number thereof to conſiſt 
_ of theſe fighres, 357.846.993.with a point or com- 
ma betwixt every third figure, for diſtir&ion, ſake, - 
and alſo everythree figures in their order are con- 
neQed together with this ew, brace, which, de- 
nominates the places of 27iltions, Thouſands, Hun- 
dreds, ſo that the laſt number of this Table will evi- 
dently appear to be 357 Millions, 846 Thouſands, 
903 Nine handred and three. 

- The third Table] Is only certain rows of figures 
ſet together, and orderly diſpoſed, having the ſignt- 
fication or reading of the ſame numbers 11 words at 
I2ngth to them annexed, and is only inſerted for the 
better ſatisfaRion of ſuch. as ſhall doubt whether 
they perfe&ly underſtand what hath been betore 


aughet, 
E The fourth Table]Is much like the ſecond, only 

it conſiſteth but of one number and extends three 
places farther then the greateſt number in the ſecond 
Table doth : wiz. to twelve places ; hich figures 
= are thus to be read, 736 Millions of Aillions, $42 
Milliens, 708 Thouſand, 645 Six hundred forty 
five. (17 ate) 
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(I. Table.) 
firſt } Crone 
| ſecond | 10 ten 
third 4 = | 100 a hundred | 
- | fourth A | 1000 a thouſand A, 
? - fifth >2< 10000 ten thouſand 
= fixth | 2. | 100000 a hundced, thouſand 
@ | ſeventh| 3 | 1000000 a Million 
eighth | 70000000 ten Millions 
ninth ,) &r00000000 a hundred Million 


(11, TABLE.) | 
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(11I Table,) 


@ 18 (cight, 
L 2/54 (ffry four, 
= 3763 (ſeyen hundred ſixty two, 

4/3483 (three thouſand four hundred cighty chree, 

5'97621 (ninety ſeven thouſand, fix hundred rwenty one 
3 $1:43794 (two hundred 43, thouſind 7 hundred 94 

= 78749807 (cight millions, 749 chouſ. 8 hungred and 7 
= 8157316248 (bfry ſeyen mil. 3 hund. and.16 chouſ. 248 
9357846983 (three hundred tifry {even millions, cight 
| (hundred 46 thou, 9 hund. 83 


The 
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(111I Table.) 
7 hundred 
3 ten millions of millions 
G6 one 
ghundred 
4|ten >millions 
2|0ne 


ms 


—— 


"7 hundre 
ten Crus 
ne 


—— 


6|hundred 
" {ten hundreds 
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Addition. 

DDITION, is the collecting or oather- 
ing together of two or more ſums, either of 
one, or of divers denominations ; into one -ſum, 
which is called the [ Aggregate] [Tota!] or [ Groſſe 
ſum. ' th 
In Addition of numbers of one denomination, 
the order is, to ſet the numbers to be added one di- 
realy under the other ; that is to ay, nites under 


Unites; Tens under Tens; Hmndreds under Hun> 
dreds ; &C. 


The Rule. 


Having p/aced your numbers to be added in due or- 
der, one under another ; draw a line under themaand 
begin at the lowermoſt figure towards your right band, 
and add that to the next figure above, and 1be ſum of 
them to the next figure above that ; proceeding in this 
order gill you bave added the whole line together; 
which when you have done,conſider how many tens are 
contained in that /ine;end for every ten, keep one U=- 
mte iz your minde, to be added to the next rom; but if 
there be any odd Digits,you muſt ſet thews beneath the 
ſtroak, juſt under the line you added togetber; Having 
thus finiſhed the addition of one line, proceed to the 
next ; and from thence to the third; and ſo forward, 

4 be 


"_ 


8 Addition, 


te there never ſo many. _ The examples following 
will make this plain, | 
Example 1. Letthe nutabers'given tq/be added 


together” be-7 8325-5609; | Fad 


376 g8344 having this pla- Yu 2 _ 
ced them in order one un-= S © ,, 

\. der another as in the Mar- SE 2.2 
vineis done; draw a line. E'T ES 
underthem,then begin) your 7 8/3 2 
addition; at' the lowermoſt 5'6'0 9 
figure , torvards - your" right 376 
hand ; Saying 7and Gis13, 8 5 4.7 


and 9'is 22, and2is8 24: —— 
nov (becauſe in24 , there 'is 22 3 6.4 
two tens,8 4 remaining )-I 
place the'4 under the line, | 
and carry the two tens to the next row. of Tens ; 
Saying, 2 which I carried and 4 makes 6, and 7 
makes 13, and 3 makes 16, in which row there is 
| butoneten conteined, and 6 remaining, which 6 I 
ſet tinder the line, and carry the ten to the nextrow 
of Hundreds, ſaying, 1 that I carried. and 5 makes 6 
and 3 makes 9, and 6 makes 15, and 8 makes 23, 
1n which 23, ten is contained two times, and 3 re- 
maining ; the 3 I place under the line, and carry the 
tivo tens to the next row of Thouſands, ſaymg, 2 
which I carried and 8 makes 10, and 5 makes 15, 
and 7 mikes-22; in- which, ten is conteined two 
times, and 2 remaining ; ' which 2 I-ſer under the 
line, and becauſe there is never another row to be 


added, 'to which T ſhould carry th two tens) I 


therefore ſet 2 down alſo under the line towards the 


left hand, as you ſee done in the margine : So the 
; | totall 


bk 5 


; 


ER 2. aL ag 


4 

? 

\ 
% 
ot 


Addition, 9 
eotall Or groſſe ſam of theſe numbers, being added 
together, 1s 22 364. - | 

Example 2, 4 man bath in his Orchard 136 
Apple-Trees,76 Pear-Trees,107 C berry-Trees,and 
36 Plum=Trees, and be deſires readily ro know bow 
many Trees he hath in all. 

Place your numbers one | 
under another as 1n the mar- Apple-trees 137 
gine; and then begin toadd Peatr=txees 76 
them together, at your right Cherry+trees 107 
hand ; Saying,6 anq1 7 make Plum-trees 35 
r2,*and'6 make 19, and 6 rn nn 
make 25 ; place 5 underthe Trees in all 355 
line, and carry 2 to the next 
row , Saying, 2 and 3is5, and 7 is 12, and 3 1s 
I5, place 5 under the line, and carry 1 to the next 
row ; Saying, 1 and 1 i$2 and 11s 3; which 3 1 ſet 
under the line, and (becauſe there was no tens con- 
tained 1n that line, therefore) the total.is 355, and 
ſo many Trees are in the Orchard. | 


Other Examples for Prattice. 


95432 321 9161 
761009 I986 235 
2570 &$ 7 72 

$32 T107 9 


—— OO — ___————— CD ————— 


C— CM __—-— 


Totall 174934 Tot. 3437 Totall 9477 


Additions 


10 ' Aadition 
» Addition of numbers of divert Denominations | 
I. Addition. of Engliſh Money. 


The moſt uſual Coyns uſed in England are 
Pounds, Shullings, Pence, and Farthings, of which 


4 Farthings I Peny d, 
P make<1 Shilling >*25 Cha-& 
T2 Fence 4 ng a. s 
20 Shillings 1 Pound, lt 
For a farthing we uſe g. 
THE RULE. 


In the addition of numbers of divers denomina- 
tions, this order 1s to be obſerved, viz. Place all 
numbers of the ſame denomination one direttly under 
another, as Pounds ander Pounds ; Shillings under 
Shillings ; Pence ander Pence ; and Farthings wn- 
der Farthings. Then dray a line under them, and be= 
gin your Addition with the leaſt} denomination firſt ; 
Obſerving how many times the next greater denomi=- 
nation is contained in that leaſt ; and for every time 
carry one #nite to the next denomination, as before 
youdid thetens;ſeiting down the remainder gif any bez 
Then adding the next denomination togetber take no- 
tice how many times the next greater denomination is 
contained in that (eſſer;carrying for every tim? one to 
the next greater denomination. Thus proceeding till 
you have gone over all the denominations, be they 
never ſo many, Example 


, Ag” 


Vu Ai” . 


[STEP aa hot + » 


Addition, il 
Examp/t 1, Let the numbers to be added toge- 
ther be 37/:16 5.9 d. 3 4, 
art. #5: 0d. 14. 134 :: 8 £4 Je 
I2 5. $d, 2q. Place the 37 16 9, 3. 
numbers as in the margine, 21 o9. 8. rx 
draw a line under them, and 13 12. 9g 3 
begin with the leaſt denomi- 
nation (which in this exam- 72 19 3 2 
pleis far:bings,)fuſt,Saying, 
2g.and 19.1 3 q.& 39. 18 6q.vhich 1s one peny and 
2 9. remaining ; Whic 2 q, I place under the line, 
and carry the one peny to the next row, which is the 
place of pence ; Saying, one peny and 9 4. is Io. 
and 8 4.15 184. \vhich is 15, and 6d. (Now a- 
gainſt the 8, I make a prick with my pen, for my bet- 
ter remembrance ; to ſignifie, that there is one ſhil- 
ling to be carried to the p/ace of jhillings, )then go on 
= ſay 64d.and 94. 1s 15 d. whichis 1 5.and3 d. 
therefore againſt 9, I make a prick with my pen,and 
(becauſe thar is the laſt number) I ſet down the odd 
3 d. under the place of pence,and (being I find two 
ricks in the line of pence, therefore) I carry 2 . to 
the place of ſhillings, ſaying,2s.which I carried,and 
I25.i$145.a0dg .1$23 5. Which is one pound, 
and 3 5, remaining, I make a prick againſt 9, and 
going on, ſay, 3 ,.and 16s, is 19 x. Which (t ing 
there is no more numbers to be added, and being 
alſo lefle then 20 z,) I ſet under the line, and find- 
ing one prick 1n the line of ſhillings, I therefore 
carry one to the place of pounds, ſaying, one which 
I carried and 3 1s 4, and 1 is5, and 7 is 12, ſet 
down the 2 under the line (as in addition of num- 
bers of one denomination) and carry one to the 


next 


—— q—— 


I2 Aadaition, 
next row ; Saying, one that I carried and 1. is 2, and 
2 i$ 4,and 3 15 7, which being the laſt I ſet down, 
and ſo the total or groſſe ſam 18 72 /. 19 5. 3d. 2 9» 
Example 2.Let the nambers to be added be 29 /. 
16;, $4. 32/.175.9:d. 81 /i. 13s. I1 d. and 
let it be-required to find the totall or grofſe ſum. 
' Herein this Example the 
leaſt denomination is pence, /i. Fe d. 
therefore I begin with them, 29 16 8. 
and ſay,” 11d. and9d, is 32 I7 9. 
20 d. which 1 5. and 8d, 81 T3 II 
make a prick againſt the 9, ————— 
and ſay 8 d4.and 8 4.is16d, 144 O08 þ 
that is 1 7. and 44. make a 
prick againſt the 8, and ſet down the odd 4 4, : 
Then {becauſe there are two pricks mn the line of 
pence) you muſt carry 2 ;. to the place of ſhillings, 
Saying, 2 5. Which I carry; and 13 5. is I5 s. and 
I7 5, 1s 32s, which 1s 1 /i. 12 5. make a prick 
againſt 17, and ſay 12 s. and 16 ,, is 28 ;,, 
make a prick againſt 16, and (becauſe there is no 
more numbers to be added) ſet down the odd 8 ;. 
under ſhillings, and (deing there is tivo pricks in 
the line of ſhillings)carry 2 to the place of pounds ; 
Saying, 2 and 1 15 3, and 21s 5, and 9 is 14, et 
down 4 and carry 1 to the next line , and ſay x and 
81$9,and 3 is 12,and 2 15 14, Which (becauſe it is 
the laſt) you muſt ſet down, o is the totall or groſſe 
ſam 144 /1. 8 5. 44. 


Other 


4 
_ __—— 


 Adaztion I3 


Other Examples for Prattice. 


ti. Sf, d. 7 "WY oh 
29 18 7 SI $:i::4 
63 I] 3. bs... 20 10:2 
129 4 © 2 3k 26 4 

3 7 IO I 6 :23 5 


_— — -— _—— 


g26-... 1 8 3 -. 203-3}: © 


IT. Addition of Troy-Weight, 


7 r0z-Weight is a Weight nſed in Eng/and,by the 
which is weighed, Bread, Go{d, Silver, Pear|, &C. 
the moſt uſuall denominations of which weight are 


Pounds, Ounces, Peny-Weights, and Grains of 
which 


2.4 Grains 1 Peny-Weig. Gd CC pu. 
. a 
cd 

20 Peny-weight>make<1 Ounce "G5 0h 
Z 

12 Ounces I Pound = Clib. 


for a grain we Write gr. 


The Addition of Troz-meight (and conſequently 
of any other weight or meaſure whatſoever, either 
Domeſtique, or Forreign) diftereth nothing ar all 
from the Addition of Engliſh Coin laſt taught, if 
the affinity of one denomination to another be firſt 
known ; for whereas in money , becauſe 12 4. 


makes 


14 Addition, 
make 1 5. you therefore obſerve how many twelves 
there are in the addition of your pence, and for eve- 
ry 12 you add one ſhilling to the place of ſhillings, 
ſo in the addition of 7roy-neight, knowing that 24 
r. make one peny-weight, you mult therefore in the 
addition of Grains of Troy-weight obſerve how ma- 
ny times 24 you find 1n your le of Grains, and for 
every 24, Carry one' to the place of peny-neights, 
likewiſe, in the addition of peny-weights, you mult 
conſider how many times 20 1s cond n your 
line, and for every 20 carry one to the place of oun- 
ces, (becanſe 20 peny-weights make. an ounce,) 
Alſo in the addition of Qunces Troy, you muſt ob- 
ſerve how many times 12 you find in your line of 
onnces, and for every 12 carry one to the place of 
Pounds, Then laftty, Add your Pounds together, 
as numbers of one denomination. | 
Example. Let the numbers to be agded together 
be 7 /b.11 on. 13 pw.I9 97. 61b.7 04.16 pw, 19 gr. 
3 /b. 7 ow, 9 pw. 6 gr. Place your numbers as in Ad- 
dition of Money, each under other according to 
their reſpe&tive de- 


nommations,as 1n the /þ, On. pw. or 


margine; then draw a #7 HM, 3-39 
line uuder them, and 6 07, 1 m0 
begin your Addition 3 O©&7 o©9 . 06 
with the leaſt deno- + CE ET 
mination firſt, iz. 18 > Wt 
grains, Saying 5 gr / 


and 19 gr. 15 25 gr. Which is one peny-weight and 
one grain, make a prick againſt 19, and carry the 
odd grain to the number above, ſaying, 1 gy. and 
I9 gr. 1s 20 £, which (becauſe it is lefle then one 

| peny-weight) 


_—__—— 


—Ye 


—w—_Y_—T—— 


$3 fs xe =” 


Adaitidn. 15 + 

peny-weight) I ſet nnder the line, then finding one 
prick in the line of grains, I (therefore) carry one 
to the place of peny-weights, ſaying 1 and 9 1s 10, 
and 16 is 26, which is one ounce, and 6 pw, 
a prick againſt 16, aad ſay 6 ard 13s 19, which 
(beivg lefſe then an ounce ) ſet under the line, then 
tor the one prick, carry 1 to the place of ounces, 
faying 1 and 7 is 8,and 7 is 15,which is one pound 
and 3 ounces, makea prick at 7, and ay Zand 1x 
is 14, Which 1s one pound and 2 ounces, make a 
prick againſt 11, and ſet down the 2 ounces, and 
for the two pricks carry 2 pounds to the place of 
poands, ſaying 2 and 3185, andGis 11, and 7 is 
18, which ſet under the place of pounds, ſo is your 
Addition ended, and the ſum 1s 18 /þ. 2 oz. I9 py. 
20 or, | 


Other E xamples for PraFice. 


thi oy. pw. gr. Ib. On. pw. gre 
32 g, T2 SS T0, "0Þ6' Wl 
7. < 9. © 6, @-:4 
34  * 27, 2610 TS 2 

O 5 2 19 


— ww 


8 10 4 7 


a ——— — — — _—————__  —— TIT 


94 Sg - 210 6-26 a 


II. Addition of Avoirdupois little weight. 


There is another kind of weight moſt commonly 
uſed in England, called Avoirdupois litcle weight, 
by which is weighed all ſorts of Wares or Merchan- 


diſe Garblable as S»gar, Peppers, Cloves, &c. This 
Weight 


— 16 Addition, 
weight is commonly divided into theſe denominati- 
ons, Pounds, Ounces, and Drams, of which 


16 Drams - I Ounce Dom. 
make thus charated 
16 Ounces \- #1 Pound th, 


for a dram-we write dr. 


Inthe addition of 4vojrdepsis weight, you muſt 
obſerve the-very ſame method and Ws as in Ado- 
ney and 77oy-weight, having due reſpe& to the 
quantity of the denominations, as in the addition of 
drams to make-a prick at every 16, ſetting down 
the remainder, nd for every prick carrying a unite 
to the next place. The preceding Rules being ſo 
Copious in this particular I ſhall forbear to make any 
verball i[luſtrauon ; but only give you ſame Exam- 
ples ready wrought, together with the moſt uſuall 
parts into which the weights and Meaſwres nov u- 
led in Ezy/andare divided : Which to the ingeni- 
ous will be ſufficient, 


Examples 


of 
Fe ] 


We 
bf 
p 


' 
b 
y 

: 


Additrop. 17. 


Examples of Addiritn of Avaizgqupgiy little eight, 


n Ihen Oup. dr. tb,  ONs dr, 
PQ 12” 11, O09 ©6 , IJc 07. t: 
99 76 OF” I3, Oy, OSo 1» «Ct 
3z., 10,, ©0 OG » 0Z- Og, 
» Of OJ, I3, Io. CO ©O 
320 Igo G7 OJo OÞ .09 


246- 00: og 34: 02 og 
IV. Addition of Avondupeis great: Weight, 


There is 4: werght commonly. uſed in Engl/ands 
by which is weighed all commodities that-are fold 
by the hundred, as Gorants,: #o0l, Fleſh, Battery 
Cheeſe, ard the like,the which hundred weight con+ 
taineth 112 pounds, and the hundred weight is dik 
v.ded into Quarters," Pounds, and Ounces, (0 that 


16 Ounces | t Pound 


7 17% 
5 
28 Pounds >makes<t quarter of 4 C.>-5 <7. 
HZ 
4 Quarters 1 Hundred weig, SZ CC, 
for an Ounce we Write oz. 


CG | Exams 


11.3 Addon, 


Examples of (Addiriowef Avoirdupoisgreat Weight. 
C. 9. li 0" * Cov gre Hi. Ons 
37 03. 27 © 12- - o5 ©1. ©6 07 
09 or 062 05” - - 03, 02 18, 06. 
33, -02 20, 00" 007 or 06 ©8 
IO. 00 06' 0H! <.-! 17” 03, 04 O© 
I2 03, 07 03/ 06' Or: 10 © 
T03 02 27 02 | 17- Ob 'I1 10 


I might further proceed to give..you Examples 
of Addition of common Engliſh Meaſures, viz. of 
long'meaſures, Liquid meaſures, and Dry meaſuresy 
asalfo'of 7 ime, Afotion &e. but the preceding Ex- 

being of ſufficientextent,. I ſhall forbear to 
trouble either my ſelf or the Reader with that which 
I conceive ſaperfluous : Only, before I leave 4ddj- 
tiony I will give you a brief view ofthe moſt uſual 
—_ uſed in Eng/and, Which take as followeth, 


-  V. Of Liquid Meaſures. 


Liquid meaſures are thoſe by which all ſorts of | 
Liquid ſubſtances are meaſured,of which {according | 


to the Statute of 12 Hex.7. chap. 5.) 4 Pint is the 


leaſt, from which the greater Liquid meaſures are |! 
deduced, according as 1s expreſſed jn the Table fol- 


lowing, 


2 Pints 


—_— os... "= 


Yi 


1 3 LOH woH 


| 5 Quarters 


Addition. © 19 


2 Pints ? [: _ 
. Portes I Gallon 
2 Po 
8 Gallons I Fikin of Ale, Sope, or 
9 Gallons | v» | Z Firkin of Beer (Herrings 
10+ Gallons +-« 5 7 Firkin of Salmon or Eels 
2 Firkins | E | 1 Kilderkin = 
2 Ga ICrc 
6 Gallons 1 Hogſhead 
2-Hogſheads | I Pipe or Butt 
2 Pipes or Butts) Be Tun of Wine. 


VI. Of Dry Meaſures, 
Dry Meaſures are theſe by which all kind of dry 
ſubſtances are meaſured, as Corp, Salt, Coles, Sand, 
&c, of which a pint is the leaft, 


2 Pints Y C1 Quart 


2 Quarts x Pottle 

2 Portles 1 Gollan 

2 Gallons j ,, j 1 Peck 
— 


4 Pecks & < I Bufhel Land meaſure 
5 Pecks S | 1 Buſhel Water meaſure 


| $ Buſhels 1 Quarter 
4 Quarters 1 Chaldron 
£ Wey. 


VII. Of Long Meaſures. 


Long Meaſure is that by which is meaſured Clorb 
Land, Foard , Glaſſe Ho Tapeſtry, on 
| p 


-” 


J 


my 


20 Aaanon-.. 

of which meaſures (accorgipg to the Statute of 

33 w- I. and 25 EY aBarley Corn is the leaſt. 
that x! Ties 


3 Bailey Corns,, , \, | I Inch 
'v 


12 Inches, _.... .. 1 Pogt 

3 Foot 8 "| _.::  |;-. 1# Yard 

3 Foot 9 Inches x Ell 

6 Foot ——_ hb r Fadome X 
5s Yards, or 16; Foot | Pole or Perch 
49 Perches  . 1 Furlong | 

8 Furlongs J U Engliſhmile, 


.. T ime conſifteth of Xears,foncths, Weeks, Dayes, 


Hour: apd Minutes, So that 


60 Minutes | [ 1 Hour 
24 Hours I Day Natural 
7 Dayes 2 Jt Week | 
4 Weeks E 7 1 Monethof 28 dayes. | 
7 3 Moneths, one day } 7; year, | 

6 hours. 280 © 


IX. Of Apothecaries Weights. 


The Weights uſed by Apotbecaties are Grains, 
Scrnples, Drams, and Ounces, ot which 


P': 


Y 3». aw A oo , 


hn 
_— 


- Bi Q's, 


Adition, 


20 Grains "Cr Scruple J 
3 Scruples : Dram 5 3 
8 Drams makeYJr Ounce (us charaR, - 
12 Ounces 1 Pound 6 3th 


By help of theſe Tables, and thetules and cauti- 
ons before expreſſed, any man may mike addition 
of any of the aboveſaid meaſures ong_ with another, 
and therefore I ſhall forbear 'to 1lkiftrats them by 
Examples, dut leaye them. to evety natis own pra- 
Rice, and thus T conclude 4ddition.” ©» 


The Proof of Addition.” © 


* Having placed your humbers in order, a1d added | 


them tozether, and ſet "the 'Total-under the line, 
Cut off the upper number by drawing. a_line with your 
pen betpixt that aud the orbers, \thÞn add all the 
numbers together excipt the "uppermrift 4 4nd [er the 
T 0ta/ bf thews under the Total before found, then add 
this laſt'T etal, andthe firſt number which you cut off 
with your pen together, and if the ſum of thoſe two 
anmbers be equal aith your Total fam firſt found, 
then is your work right, otherwiſe nts © 


E:ample. Tn the” firſt Example bf whole num- 
bets, the ſums ty be added were 7843, 5609, 
276, and 8547, theſe numbers placed in due or- 
der ind added together, the totat-or” grofſe ſum 
of 'them! js 22364; [now © to prove whether this 
_ C3 Total 


_— 


22 Addition. 
Total be true or not, I cut of the uppermoſt 
number, (to wit 7832,) with-a daſh of the pen, 
and T add the other three : | 


numbers together,” namely, 7833 
5609, 376,and 85 47, and —— 
the Total of them is 145 32 ; 5609 
which number being added. 376 
to 7832 (the number cut 8547 


— 


off) the ſum_ of them is _— 
22364 exaaly agreeing firſt Total 22364 
with the Total firſt found,. ', 
cleerly evidencing that the laſt Total 14532 
Addition was truly perfor- 
med, but if they had diſa- Proof 22364 

eed then the, work. had 

een erroneoas, The like courſe muſt be taken 
for the proot of thoſe ſums which have different de- 
nominations as..in Aſfoney.and Fight, as by the ex- 
amples following, will appear, | 


Other Examples proved. 
1 Example of Money. 2 Example of Troy- Weight. 
li. ,.t 4. q.- lb. os. pw. gr. 
33-:45..9 3 ..32.... 9: 28:36 


| O—— — ———— 
—— — — — w—_—_—— 
—- 


Wc S 2. 273 22 ES 

2 27%. 8.2... 24 . 3 IS 
————— $0 4 9 
1 Total 72 119: 3. 2 —\ ———— —— 
— —_—  YY i 8 
CSIT--4.. 04.3. a6 6 5. 
IT etoT3 Yo 10) IT 1900330 BITE Diik 1h 
Pugof.,1,78, $913 01 #1001 94.0; <2 21 Fd1TS 
1::20T ec There 


e 
43 
F 

x 
"x 
| 
"8 


Adaitton. 23 
There are other wayes to prove Addition, by caſtii$ 
away all the nizes in numbers of one-denomination; 
and of all the rne/ves, twenties, and njnes, 11 pounds) 
ſhillings a &e»&c. bug this-as che moſt certain 
and eatie I gabtaceand thus much for Addition and 
the proof thereof, 


s LET —_ — 
2 | 
I. | 4 
| BT 
oF Sub- 
E 
— Ce EE yr PM 


— : —_ 


| .*v (Era ENTRE. ih 
- Subſtradtioh,** | 
« hg {4 Y 
UBSTRACTION is the taking of 
one or more ſinal ſums out of a greater,as 7 s 
| out of 12 5, Or 37 /i. out of 100 /j, or 137 
foot out of 983 foot, and the like. 
As in Addition, the ſums to be 4dded may 
be citheref-ene,or-of divers denominations y 10. 
likewiſe, they may be in Subfrattion, and the man- 
ner of placing them is the ſame, for you muſt ſet 
Anites under 4 nites, Tens under Tens, Hundreds 
under Hundreds, &c, p 
Example 1. Of Subſtraftion of numbers of one ® 
denomination. Let it be required to Subſtratt 
23430%-gf 986. Place the numbers one under the 
odhEx 35 eau ſee done in the 
Margine, draw a line under Number given. 986 
them, and begin with the Number to be2 234 


firſt -figure toivards your ſubſtraſted 6 
right hand,which is 4;Saying —_ ' 
take 4 from 6, and | re- Remainder. * 752 


mains 2, place 2 under the 

line, and go to the next figure which is 3 ; Saying, 
take3"from"$8;"ahdThere remains 5, place 5 hinder 
the line, and go to the next figure which is 2 , Say- 
162, take 2 out of 9 and there remains 7, place 7 
under the line, and your SabſtraCtion is ended, and 
It 1s evident by the work, that if you take 234, = 


We" . 


on 
- 
: 


S ubfiraRiop. 25 
of 986, there will remain 752, which you may thug; 
prove. For if you add the. 234, to 752, you ſhall 
find the ſum of that addition to be 986, which is e- 
ql to the whole ſam from which 2.34 was ſubſtra- 

Example 2. Let it be required to ſubſtrat 2976 
ont of 96527, Place the numbers one under ano- 
ther as'in' the marzine+ you ſee done, then draw'2 
line under them, and beginning with the firſt figure 


toivards bur left hand ; Say 

take 6 out 7, and there re- 96527 
mains 1, place T under the ' 2976 
line and proceed to the next — 
fignte'; Saying, 7 out of 2 1 9355l 


cannot (wherefore you muſt Phe rt 
alwayesadd [to] tothe number above, winch n 
this Example is 2, and' it. makes iT-12,) therefore 
fake'7 out of 1 2, and there remains. 5 , Place 5 un- 
der the line, and (becauſe you added 10 tothe 2 tg 
make it'z2, you muſt cart a unite to the next fi- 
gpre.; Saying, one which I carryed and 9 is r9,take 
ren out of 5, which I cannot, therefore I. muſt add 
rota 5 and it makes I'5, and ſay 10ontof 15, and 
there \retnains 5 ; place 5 under the line, and (be- 
cauſe you added 10 to 5 to make it' 15, you muſt 
therefare) carry a unite to the next figure : Saying, 
one which I'carryed, and 2 1s 3, take 3 out of 6 and 
there remains 3, place 3 under the line, and becauſe 
there is po more figuzes to be ſubſtrated from the 
number above, you muſt, ſay, nothing from 9g and 
there remains 9, ſet the 9 under the line, and your 
SubſtraFtion is ended, 


Other 


SubftraRion, 


Other Examples for Pratlice. | $a 

ti, reams of Paper | ſheep. 
Lent 5762 bought 9765 from 1000 
Paid 378 fold 6529 take 1394 


Reſts to pays 384 unſold . 32.36 remains 606 
Subſtraftion of Numbers of divers DeneMinations, 
\** "of Engliſh Maney. 


Jn Subſtra&tion of number; of divers, denominati- 
ons, you muſt obſerve the ſame order as in Addition, 
wawely, 10 place every nuwber in due order, with. re- 
ſhe tothe denomination, as pounds ander pounds ; 

illings #nder ſhillings, &c, che greater number al- 
wayes uppervioſt ; - And drawing 4 line under _thew, 
begin with the leaſt-denomination firſt, ſulſtrating it 
from the [ine above, and ſetting the remainder under 
the line as in whole numbers, but if the pence or ſhil- 
lings in the apper row, be ſmaller then thoſe in the 
neatber row, you muſt add 12 d.or 20 5. to the [mal- 
ler number, that ſo ſubſiraflion may be made, as by 
the Examples following will appear, 

Example 1, Let it be required to ſubſtraft 38 !i, 
125. 8d. out of 2691i. | 
I18;. 104, Place your ' Jer 4 
numbers as in the Lent269 18 10 
Margine ; then be- Paid 38 12 ' 8 
gmnng with the leaft = 
denomination firſt, (which Reft 23z 6 2 
I" 


— 


XJ \ \V 


ok ae. = 


x *-, aha I 


Subftraftion. 27 
in this Example is pence!) Say, . 8d. from 
10 4d. and there remains 2 4, ſet the 2d, under the 
the line, and .proceed to the next denomination, 
which is ſhillings ; Saying take 12 s. outof 18g, 
and there remains 6 5. place 6 s. under the line, and 
gots the pounds : Saying, 8 out of 9 and therere- 
maias I, place I under the line,ard fay. 3 out of 6, 
and there remains 3,then {becauſe there 1s no more 
figures to be ſubſtraced) ſay, noting out of 2;and 
there remains 2, which ſet under the line, fois your 
ſubſtraQion ended, and the remainder 1s 231 /j, 6-5, 
2 d. | 


_ Example 2,Le jt be required to ſubſtraft 2628 1j, 
IG s. 10 d. out of 3 

9320/i.10 5, 74d. ti, &*-; 6" 

Place the numbers Lent 9320 109 07 

in order, and be- Paid 2628 16 . 10 

ginning with the” Refts 6691 13 9 

pence ; Say, 10d. 7 275! 
out of 7 4. I cannot (therefore I muſt add: 129. 
(which is one ſhillings) to 7 d. and it- makes 
194. ) bnt1o4. out of 194. and there remains 
9d. ſet the 94. under the tine, and (becauſe 
I added 12 . to' 7 d. ) T muſt therefore carry,one 
to the place of ſhillings, faying 1-5. which I 
carryed, and 16s, is 17 s. then 17 s. from 10g; 1 
cannot take, therefore, I muſt adde 20 5s. ( which 
is one pound ) to 10x. and it makes. -30 s. 
then 17 5. out of 3o 5, and there remains 13, ſet 
I 3 under the line, and carry one to the place of 
Pounds ;- Saying, one which I carried and 8 is 9, 
takd:9 pip k\.canoat ;rbut 9, aut ak) te2 and there 
I'rr remains 


"> SubſftraFrov, | 
remand r, ſet.1 under the line, and carry a unite to 
the Next place, ſaying t which I carried and 2 is 
3, fke 3 out of 2 I cannot, but three 'out of 12 
and'thereremains 9, place-9 under the line, al 
catry-x'to the next place ; Saying, 1 which:I carty 
and-6-is7, take 7 out.of 3 I cannot, but 7 out of 
x3, a8 there remains 6, place 6 under the line, 
and'Citry one to the next row ; Saying, 1 and 2 is 
3, ttke3 from 9 and there remains 6, place 6 un- 
det the'line'; So is your SubſtraRion ended, and the 
rememter is 6691 }j.1 3. 94. hier 
Example 3, Suppoſe a man had let to another mah 
1000 poand:s, and that the borrower bad peid thereof 
«t one Une 127 11, at auother time 430 11. 10's. and 
at 4 third payment 5oli. and the' Creditor would 
know bow much he bath received, kad" bow wuch is 


owing of bis Debtor. = 
Place the ag | 

aan as 

ere you ſee, | ti. "I 
firſt! the ſum Monty lent 1000” 00 OO 
ofmony lent, | WR oe et 00 
and "draw a Pp os Gi 719 
line under it; aig at ſe- 430 , 1Q O00 0 


hen; &r; the - 2279: times 50 100, (oO | 
funis' paid-at Paid in'all 607. 10' 00 

ſeera} times Reſts 'to pay 393-7 10. ©0 .. 

er a- | nota ve * 

pother ;' and draw-aline under them : Then add 
all: the ſums which have been paid at ſeveral times 
together, which make 607 /j. 10 5, which is the 
ſam which the Debtot- hath paid in all, then ſab- 
firaR this 6071, 10 5. from 1000//;, and there 
$09 FU: Wall 


ape 4 
4 


* 
1 
the 
1% 
o 1 
1 


f 


Subftra8ton, 


will remain 392 /i. 10 5, and ſo much is ll ow- 
ing to the Creditor. | 


Other Examples for Praftice. 


"Sh | or WEE 
Lent 2601 13 6 Ominginall 100 oo 06 
Paid 98 7 9 Padinall 36 10 06 
Reſts 2503 5 9 


Reſts to pay - 63 09' os 


lis $- 6%... 
Tent 3625 16 08 oz 
PaidatC100 ©oO oo Oo - 
ſeveral J3z36 1o''o6: o2 
times Yo39 12 o9 02 
I0O OO O©O ©0O 


Paidinall 576 oz o4 '0o' 


Reſts to pay 3049 ©3 04 03 


T be Proof of Subſtration, 


The Proof of Sulſtra&ion 1s performed by A4d- 
ditiongfor adding the number to be ſubſiraed tothe 
remainder, the Sum of them muſt be equal tothe 
number given, if you have truly wronght, As in the 
firſt example of numbers of one denomination, ...” 


The number given is ———-—=—9 $6 


T he number to be ſubſtratted jr—— 2.3.4 


T he remainder is — mans + >... 
Prof ——_—_—_———g 6 


5 3K Add 


TU _—_— "os 


zo Subſtraftion. 

Add the numbe to be ſabſtrated 23 g, to the re- 
mainder 752, the ſum of them is 986, equal to the 
number given. 


Examples for Praftice proved. 


' Mes ES 7 aig Tae - 
Lent 62 18 og|]Borroved 100 00 oo 
Paid 37 19 06|Received 36,13 o4 
Reſts 24 19 03 _ 63 06 08 
Proof 62 18 og!Prodf I00. 090 O00 


Other Examples in Weight and Meaſure. 


1 Exam. in Troy weight |2 Example in Avorids- 
Bought /i. ov. px, gr.| pots great weight. 

of Silver O7 IT 13' 19 #4 q+ li. 08, 
Sold @©5 07 03 o5[Bought 37 03 22 11 
unſold o2 04 77 oſt 13 ol 23 06 


Proot ©7 11 13 T9 Reſts 24 02 27 OF 
Proof 37 03 22 11 


3 Example in Avoirds-| 4 Example in Time. 
 pous little neight. 
os dayes ho. wm. © 
_ &4 12 13 From 364 -23 50 
Sol 26 08 11 |Take 76 og 22 


Refts 58 04 02 


C Ketts 288 14 28 
Proot 45 12 13 


Prookt 364 23 50 


0 e- 


bs. 


Subfirat:e#, on. 


0 Heftions performed by 
© Addition and Sub- 
ſ{traction, 


: Queſtion I. #hat number is that nhich being ad- 
' dqdedto 376 ſhall make 1900 ? Subftrat 376 from 
I 000,the remainder 1s 624,thenumber ſought. 
Quelton 2. What number of Peunds, Shillings 
and Pence muſt be added to 36 li. 17 5. 3 d. to make 
that ſum up 190]. Sudſtrat 361i. 17 5. 3d. from 
100 /i. the remainder is 63 /i. 2. s. 9. d. Which ad- 
F® dedto036/i. 17 ,, 3d. makes 100 Ji, 
; QueR. 3. In the year of onr Lord 1440, the fa- 
mom art or myſtery of Printing was invented, I 
would know bow long it us ſince that time to this year 
of vur. Lord 1655. From 1655,fubſtrat 1440, the 
remainder is 215, and ſo many years are expired 
fince Printing was invented, 

Queſtion 4. An Army ' conſiſting of 137921 
Horſe and 26850 Fout, in an engagement there 
were ſlain 3760 Horſe and 7523 foot ; the queſtion 
is how many were ſlain in all, and how many Horſe 
and how many foot eſcaped. From the 13721 
Horſe which went out, ſublta& the 3760 that were 
flain, there remains 9961, and fo many Horfe 
eſcaped ; Alſo from the 26850 Foot which went 
ont, ſubſtra the 7523 which were flain, and 
there remains 19327, the number of Foor 


; which 
== 7 IF 


4 


== 9 <. 
G62” 0 


. Subſtralledn. 
which eſcaped, & by adding the 3760 Horſe which 
were ſlain, to the 7523 Foot that were lain, 


ir Total is 11283, and ſo many were ſpin *' 
inal SAO 4 a mah 
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Mulciplication. 


"{]tiplication 18 that part -of {rithmetick 
which: teacheth; haw to  encreaſe one 
number by another, ſo that the number 
produced by theit A1x/tiplication ſhall 

contain one of the numbers multiplied, ſo many 
times as there are wnites raarn> in the other. 
Multiplication ay fitly be termed a Compendium 
of Addition, for that it performeth at one operation 
the ſame, which to effe& by Addition, would re- 
quire many. For inſtance, if it were required to 
know how much 7 times 5 1s, to perform this by 
Addition, I muſt ſet ſeven fives, or five ſevens,one 
under another, and adding them together, I ſhall 
find that either of their Totalls ſhall contain 35, but 
this by J4ultiplication 15 performed with far more 

brevity, as by Examples hereafter ſhall appear. 
Before you enter upon tne pratice of 11a/tipli- 
cation, it 1s neceſſary to remember the product pro= 
diced by the multiplication of any one of the nine 
Digits, by any other of the ſame, as readily to 
know , that 4 times 5 1s 20, 6 times 7 15 42, 2 
times 918 18,7 times 9 is 63,8 times 9 15 72, &Cc. 
Whichthis Table following will plainly declare _ 
D mal 


34 Multiplication: 
muſt be perfeAly learned Oy before you at- 


tempt to multiply great numbers. 
AAuvltiplication T able. 
\ #3 | 
[3] 18168: 
=.|5 > | IO) £< 6 >= IS >z wI.8 
246 $41f3 17] wy [4 ef. 
@_ |. j 32 
S | 76) 9) (27) 
C9) OY) | 
5 25 6 36). 
= JC2 YC o2ICz 284% 5 ; - 56 
3YJ/(C5 35>3 = J48 5 2 Fs 
@ & 40 2 7 \ © 54 W 9 3 
<9 45 3 y 


$t1mes $8 makes $oty 9 times }.9 | makes 81. 


The nſe of the Table of Multiplication, and 
the m2uncr bu it is to be read. 


This Table ſheweth what the Sum of any tyo.di- 
' gite mulriplyed one by another doth amount unto, 
and is thus to be read, 2 times 2-makes 4, 2 times 
3 makes 6, 2 times 4 makes 8 : Alſo 6 times 4 
makes 24, 7.times $ makes 56, 8 times 8 makes 
{oris} 64, 9 times 9 1s BL,&c. Ano- 


SD ww oc A: cc __ 


Multplication. 
Amther Table of Multiplication, 
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His Table is thus to be read, In the firſt Row 

or Column towards the left hand, and alſo at 

the top of th2 Table you have the nine Digics in 

bigger Figures then the reſt ; the Figures in the firſt 

Column beginning with 1, and (o proceeding by 2. 

3.4, &c. tog., Thoſe at the rop of the Table be- 

2inning with 9 towards the left hand, and ſo back- 
wards by 8,7, 6, &c. to I at the right hand. 

Now if by this Table, you would know how 
much ? times 7 is, find 8 among the great Figures 
at the head of the Table, and look down that Row 
or Co/nmn till you come againſt 7 of the great Fi- 
' guresin the firſt Co/xmmn, againſt which you ſhall 
fhind56, and ſo much is 8 times 7, or eight multi- 


lyed by 7. 
Py 7 
'D3 In 


26 Multiplication, 
In the ſame manner may you find that 7 times 9 
/ _ 1863, 5times61s 3o, 3 times 4'is 12, and (0 of 
any tivo of the nine Digits. 
In Multiplication there are three terms com- 
monly uſed, that is to ſay ; | 


Ic 


The Mu/tiplicand, 
The Multiplier, aud 
The Product. 


: The 4»/tiplicand, is the number to be multipli- 

ed. | 
The A7s/tip/ier,is the number by which the Mul- 

tiplicand 1s multiplied ; and « 
The Predst,is the number which is produced b 

the multiplicationof the Multiplicand and the Mile | 

tiplier together. » 
Thus, if it were required to multiply 5 by 7,here 

8 15 the Myultiplicand, 7 the Aultiplier, and 561s 7 

the Prodatt, for 8 times 7, or 7 Umes 81s 56. J 
In Me/tiplication it mattereth not which of the 

rvo numbers is made the 14x/tiplicand,or which the 

Multiplier, for the Produ& produced by either will 2 

be the ſame; but the uſual way is to make the greater 

number the 4/;tiplicand,and the Jeſer number the || 

Multiplier. ; 


| 
] 


. 


" 
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T he numbers to le multiplied muſt be ſet one un- | 
dev another, Viz. "the Multiplicand (or greater num+ © 
ber) above,and the Multiplier (or /eſſer nuwter) be- | 
low, the laft figure of the Multipher ander _ last 

| ITUTEP 7 
® 
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aw 


AM altiphcation., 37 


fignre of the Multiplicand ; then draw a line mnde” 
them, and (having learned the preceding Tables per” 
felily by heart) multiply every digit of the Multipb- 
er, into every digit of the Multiplicand,. ſetting the 
ſeveral Produtts under the line ; T hen having fini- 
[hed your Multiplication,dray a /ize, and add all the 
produtt; together, and the Sum of thoſe products ts 
the general Product of the whole multiplications as 
by the following Examples will appear. 


"Example 1. Zet it be required to \wn(tiply 736 
by 7. Firſt, I write down 736 the Multiplicand, 
and under it 7, the Multiplyer, and under them I 
draiv a line, then I multiply 7 into every digit of 
the Multiplicand , Saying, 7 times 6 is 42”. place 
2 under © line, under 7,and forthe four tens keep 
4 in mind , then fay | 
again,7 times 31521, 736 Multiplicand 
and 4 which I ; kept 7 Multiplier 
in mind is 25 ; place 
5 under the line, and 5 2 5 2: Product, 
keep the two tetis-1n 
mind, then ſay again, 7 times 71 49, and 2 
which I kept in mind is 51 ; place 1 under the line, 
and the 5 tens kept in mind (becauſe there 15 no 
more figures to be multiplied) I ſet down under 
the line alſo, ſo is the work ended, and the pro- 
duct of this multiplication 1s 515 2, 

Example 2, Let jt Le required to multiply 3417 
by 5. Place the numbers one under another, 
draw 2 line tinder them as in the margine ; then be» 
e1n you multiplication, Saying, 5 times 7 1s 35, 
place 5 under the line, and keep the three tens in 

| D 3 mind, 


38 Multiplication, 

mind, then ſay again,5 times 

T is 5, and 3 which I kept 3417- 

in mind js 8, place 8 under 5 

the line, and {becauſe it 3s — 

leſſe then 10, I keep nothing 17285 

in mind) then ſay again, $5 ] 

times 4 is 20, place a cypher under the line, and 
keep the to tens in mind ; laſtly, ſay 5 times 3 1s 
I5, and 2 which I kept in mind is 17, which 17 
{being the laſt number) I place under the line, and 
ſo'is my Multiplication ended, and the Prodatt 15 
17085, 


q You maybe ſatisfied of the trutvof this work, if 
you will take the pains to ſet down the Multiph- 
cand 3417, five times one under another, and 
add them together, as ſo many ſeveral ſums, ſo 
ſhall you find the Tora/ of that addition, to be 
17085, exiftly the ſame with the ProduR of 
this multiplication. 

Example 3. Tnthe two fore-going examples, the 
Multiplier conſiſted but of one Digit, We are now 
to ſheiv how A7altiplication 18 performed when the 
multiplier conſiſts of 3-4 
more then one figure, 5 704 Multiplicand 
therefore in this Ex- 3F Multiplier 
ample, Let it be re 329928 
quired to muitiply 17113 
5794 by 37.” Place 21T648 Produk 
your, numbers , and 
draw a line under them as you ſee in the margine ; 
Then begin your multiplication in this manner + 
Saying, 7 times 4 is28, ſet 8 under the line, and 

] keep 
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Multipluation; 39 
keep the two tens in mind, then ſay 7 times no- 
thing is nothing, but the tyo tens 1n mind is 2, 
ſet 2 under the line, then ſay 7 times 7 15 49, ſet 9 
under the line, and keep 41n mind, the laſtly,lay 
7 times 5 1s 35,and 41n mindis 39, Which being 
the laſt number to be multiplyed I ſet down under 
the line, ſo 18 the multiplication of one of the di- 
eits (namely 7 } finiſhed, 

Then begin to multiply the ſecond digit, ſay- 
ing 3 times 4 is 12, place 2 1n the ſecond line,one 
place towards the left hand, and keep 1 in mind, 
then ſay 3 times nothing 1s nothing, but x in mind 
is 1,ſet down 1 by the 2 in the ſecoad line; thirdly, 
ſay 3 times 7.15 21, place 1 inthe ſecond line, and 
keep the tio tens in mind : Laſtly, ſay 3 times 5 is 
I5, and2 inmind is 17, Which 17 (becauſe there 
15 no more figures to be multiplied) I place in the 
ſecond line alſo. | 

Having thus done, I draw a line under them, 
and add theſe two lines together, as in common 


Addition of numbers of ove denominatiqn ; Say- 


ing 81s 8, place 8 under the line ; then ſay 2 and 
2 1s 4, place 4 under the line , then ſay 1 and 9 
is10, place a cypher under the line, and carry 1 
to the next place : ſaying, x and1 is 2 and 9 1s 
II, place 1 under the line, and carry 1 to the 
next row, ſaying t and 7 is 8, and 3 1$ 11, place 1 
under the line, and carry 1 tothe next place 4 
ing, I which I carry and 1 is 2, place 2 under the 
line, and ſo is your multiplication ended, and the 
produRt is 211048, 


D 42 Example 


3 Multiplication.” 

Example 4. Let it be required to multiply $7325 
by 4932.Place the multiplicand and the multyplier 
one nnder another, XR drawn a 'line as before ; 
then proceed to the multiplication as formerly ; 
ſaying, Fiſt, 


2 times 5 is 10, © * 57325 Multiplicand 
Tet down a cy- 403 2 Multiplier 
pher, and keep 114650. | 
4 ifn mind : * 171975 45 

then 2 times S7--- ISS 3 o0 | 

1s 4, and 1h” "221134400 Produ& 


"mind is 5,place- 
' 5 under the line :© then 2 times 3-1s 6, ſet 6 under 
the line ; then 2"titnes 7 18 14,ſetdown 4,andkeep 
I 1) mind”. then 2 times 5 15 10, and 110 mind is 
11,Whict 17 (being the laſt) I ſet down, | 
©" The multiplication of one of the digits being fini- 
ſhed, proceed to the multiplication of the next'; 
Saying, 3times's is 15, ſet down 5 in the ſecond 
ling, a place more towards the left hand, and keep 
x . the:13 times 2 is6, and 1 kept is 7, ſet down 
"7, then 3times'3 is 9, ſetdown9 ; then 3 times 
"718 21, ſet down 1 and keep 2inmind; then 3 
times 5 is 15,and 2 in mindis 17; Which being the 
laſt ſet down alſo. p ach 
\ Two of the figures of the multiplier being fi- 
"iſhed, proceed'to*the third, which (this ex- 
ample) beir&x cypher, you. may wholly negleR, 
and proceed to the multiplication of the fourth 
" figirz. onely"remtember to remove the ProduRt of 
the fourth figure one place m--2 to theleft hand, 
as inthe example you .y .ce, for the cypher, 
of | though 
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Multiplication, 4 
though it be not written down, yet it muſt keep 
its place,and the figures folloymg mult be removed 
a place farther. - | 
Then for the Multiplication of the fourth and laſt 
digit, ſay 4times 5 18 20, ſet downa cypher (un- 
der 9) and keep 2 in mind; ther? 4 times- 2 15'$ 
and 2 in mind 1s 10, ſet down a cyphety, and keep 
Iin mind; then 4 times 3 is I2, and 1 1s 13, ſet 
down 3, and keep 4 : then 4times 7 is 28, and 1 
kept is 29, ſet down 9, and keep 2 : then 4 times 
51829, and 2 kept is 22 ; Which 22 bechufe the 
Agult;glication is ended) ſet down alſo. | 
> thus multiplied all the! digits ſeverally, 
7 draV$a line under their Products ;- and- adde 
them altogether as in the +former Example', 
ſo ſhall | you find th2ir general Produtt' 'to'- be 


231134400. 


; TC 
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Other Examples for Prattite. 


45003 gen 4567 
3197.80 335334 
bi 394573 
093040. 253810 
3396919780 203048 


231830054 


" The 


- Make aCroflle, as in the Margine then,any ſums 


_ yonr work in this manner, (1) Caſt anay 


or Mulrplication. 


The Proof of Multiplication. 


. The moſt certain” proof of Aſaltiplication is by 
Diviſion, but becauſe Diviſion 18 not yet known, I 
will here ſhew a near way by which 31a/tiplication 


- m3 be proved. 5 Which is tbus, 


THE RULE. 


being multiplied, you way prove the truth of 


all the uines which you can ou in the Mul- 
tiplicand, what remineth ſet on the right 


fide of the Crofle. (2) Caſt anay alſo the nines in 


the Multiplier, and what remains ſet onthe left fide 
of tpe Crofle. ( 3) Multiply the fi ure 0% tbe right 
fide of the Crofle, and out of that Produdt caſt away 
the nines alſo, ſetting the figure remaining over the 
Crofle, then (4) C 5 away all the nines in the Pco- 
dut, and if the figure remaining be the ſame nith 
that which fteandeth over the Croſſe, then is your 


_ mu/tip/ication truly performed, etherniſe not 


Example 1. Letit be 
required to prove the 4324 ' 2 
Sum in the margine. 23 


I, Caſt away allthe 125 72 
pines in the —_ $8648 #4 
cand ; Saymsg, 4 and 3 
is7,and 218 9, Which APE 2 
being rejected , there | 
remains 4,which I ſet on the right fide of the croſſe, 
Then 2, Cali 
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Multiplication, 43 


2, Calt away all the nines in the Afn/tiplier : 
Saying, 2 and 3 1s 5, (Which being leſſe then g) I 
ſet cn the left de the Croſs. Then 

3. Multiply 4 by 5, ſaying 4 times 5 1s 20 from 
which caſt all the nines which are two, and there 
remains 2, place 2 over the Croſs, And 

4. Caſt agay all the mines in the Prodat ; Say- 
ing,2aud 5 is 7,and 4s IT, caſt away 9,and there 
remains 2 : which exa&tly agrees with the figure 0- 
ver the cr-ſſe, and demonlirates that the Multplt- 
cation is truly performed, 


(ompendiums in Mul- 
tiplication. 


1. If the Adulriplier confift of cyphers in thelaft 
place or places, you may omit the multiplication of 
them, and place the former figures of the Multiplier 
under the Multiplicand : Thus, if it were required 
to multiply 3257 by 2600, place the numbers as 
you ſee in the margent, then 


multiplying 3257 by 26,the 3257 / 
Produdt will be $4682. to L. 
Which if you add tivo cy- — 

phers, (becauſe there were 19542 | 
two cyphers in the Maulti- Go wig (2 
plier) it will be 8468200, — 
Which is the true produ&t of 8468300 


the multiplication, 
2, 


44 Au Itiplication, 

2. If it be: required. ta multiply any number by 
19, 1099, I000, T0000, ec. You have no more 
rodo, but to add ſo! many cyphers to the Aaitip/i- 
cand, as there are cyphers inthe: A{altiplier, Thus 
if you vere to-multiply 355 by 10, the product will 
be 3650, ior /by 100, .it would be 36500, or by 
x 000, it would be 365000, or by 10000, it ould 
be 3650000. | Water 

- 3. Ifany number given were to be multiplied by 
5, you-may abbreviate your work thus; Add a cy- 
' pher to the Aultiplicand, take half that number, 

and it ſhall be the product required, Thas if it were 
required to multiply "3, m8 5, add a cypher to 
the Multiplicand, then it is 86270 the halt where- 
of 15 43135 which 1s the product required. 


To multiply by any-of the nine Digits without 
charging the memnur). ks 
To multiply any number by 2, Either double tne 
number in your mind, or add it, byſettiag it down 
wwice, {0 57325 produceth 11465 0, 
To whultip/y any number by 3, Tothe number. gi- 
venyadd the double thereof, the ſums the produc, 
{0:597325 produceth 171975. ; 
To multiply any number by 4, Double the dupli- 
caziph gn your mind, ſo 57325 produceth 229300, 
-» Too multiply any number by 5, Conceive a cypher 
added-tothe given number, and in your, mind half 
thereof is the product, thus -a cypher added to 
57325» Maketh it 573259, the halt whereof is 

-286625. * 1 
To multiply any number by 6, Take half adding a 
cypher, and add ro the halt, the figure GE Nexs 
| efore. 
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before. Thus 5732510 prodaceth 343950. _ 

To multiply any number by 7. Take half and add 
it tothe double of the former figure, ſuppoſing a cy- 
pher added as before ; So 57325 thus ordered, pro- 
duceth 401275. | 

To multiply any number by $, Double each for- 
mer figure, and ſubftra& it from the following, ſo 
57325 produceth 45 8600, 

To multiply any number by 9. Suppoſe the nam- 
ber multiplyed by 10, then ſubſtra&t each former fi- 
gure from the following, beginning with that next 
before the cypher, the remazndex 1s the produdt, ſo 
57325 produceth 515925. 


Other Brief Rules of Multiplication. 


Having ſhewed you ſome Compendions wayes of 
Mueitin!ying D Atticle numbers, 4s by IO, IOo, 
I 000, &c, and alſo by the nine Digits, without any 
trouble or charge to the memory : I will now ſhew 
how you may expeditiouſly and certainly, ma/riply 
any ſum by divers other Numbers confilting of :ws 
or three places, without ſetting down many figures 
but the Produdt it ſelf. 


To multiply any Newler by 11. 
THE RULE. 


Set the Mzultiplicand down twice, removing it one 
Place tothe left hand, add them together, the [um is 
the Produtt of the Number wn/tiplyed by IT, 

Example. Let it be required to mw/tiply 97. 
II, t 


_ 


+ 


' 
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Set down 97 twice, removing one, of them a 
lace More to the "right 


and as you ſee here inthe 97 
margine,thenadd them toge- 97 
ther, the ſum is 1£67 which — 
1s equal to the Product of 97 1067 
multjplyed by 11, 


To multiply any Number by 12, 13, 14, 
I5,16, 17,718, or 19. 


The Rule. 


To effe& this, You have no more to do, but to 
Multiply the given Number by 1,2, 3,4, 5» 6, 7> 
8,07 9, and in youP# Aultiplication, continaally to 
add that figure of the Multiplicand which ſtandeth 
on the right hand of the fignre you are multiplying by, 
ſetting down the ſum for the figare of the Product, 

Example. Let it be required to multiply 3624 by 
I7. 

Multiply in this manner by 7, Saying, 7 times 4 
1s 28, ſet down 8 and carry 2 then 7 times 2 
3s 14,and 2 which I carryed 15 16, and 4 (the figure 
of the Mn/tiplicand which ſtands on the right band 
of 2) 1520 : Set down ©, and carry 2 then 
7 times 6 is 42, and 2 which I carryed is 44, and 2 
(which ſtands on the right hand of 6) 18 46 ; (et 
down 6 and carry 4 —— then 7 times 3 is 21,and 
4 which I carryed 1s 25, and 6 (which ftands on the 
right hand of 3) 18 31, ſet down 1, and carry 3, 
which 3 add to 3 (the left band figure of your Mni- 
Tiplicand,) it is 6 which ſet dovn, ſo1s the __ 
O 
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of 3624 multiplyed by 17 is 61608, — 

> _ In the ſame manner,may you multiply by 12,13, 
| 14,6c.as1n theſe Examples 


3764 | 625 4793 

y I 3 16 19 
48932 | — 

_—_— 


——— —— 


IN multiply an) Number by IO2, 103, IO4, Io, 
106, 1C7, 108, or 109% 


THE RULE. 


Multiply the Number given by 2,3, 4,5,6,7, 
S,or 9, ſetting the Produtt two places towards the 
right hand of the Mnltiplicand, the Produtt ani the 
Multiplicand added together in the ſame order that 
they ſtand, ſhall be the Produtt of the whole ulti- 
plication. 

- wn6A Let it be required to multiply 3624 by 
IOO, | 
Set them down as inthe 


Margine, tnen multiply 2634 
3624 by 6, it produceth 106 
21744, Which added to m—m—_ 
3624, in the ſame order as 21744 
they there ſtand, the ſum of — 

' that Addition will be 384144_ 


384144, which 1s equall to 
the ProduR of 3524 multipled by 106 


Other 
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Por 


"1 ! Other E xamp/ts. 


765 6374 
IO3! -. I 07: 
:=59 44618 
78759 682018 


To 74/11D/) any number by II2,113, 114, 11 = 
Ii6,117, I18,o0r I19. 
THE RULE 

Multiply, the given SAM by 12, 13,14,15,1 6, 
I7,1 8, or I9, 4s hath been ſhoxen already, ſetting 
the Produtt two places to the right band of the Aſul- 
tiplicend, then add this Produtt and the 1Multipli- 
cand\rogetber in the ſame order as they ſtand, ſo ſhall 
the ſum of that Addition Le equall to the Prodatt of 
the Mutipliration. As by the Examples following 
1s evident. ' ; 
Multiply 4065 
By: : © - I13 


The-Product mul.by 13 $2845 
Real ProduC: 459345 


- Multiply 7632 
By | I1g 


The ProduCt mul, by 19 145008. 
Real Product go8208 
Queſtions 


' 
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Queſtions performed by Multiplicationonly. 


Queſtion 1, If a piece of Land be 236 Porches 
long, and 182 Perches road, how many ſquare 
Perches are contained therein ? Multiply 236 the 
levgth, by 182 the bredth, the produ& 1s 42952, 
and ſo many ſquare Perches are contained in ſuch a 
ſquare piece of Land; 

Queſtion 2. In 4 yetr there are 365 dayes natu- 
ral, and in every day 24 hours, how many hours bt 
there in a yeer > Multiply 365 the number of daies 
by 2.4 the number of hours, the proqu& is 8760, 
and fo many hours be there 1n a yeer. 

Queſtion 3. From London to Coventry it is ac= 
eounted 76 miles, how many yards therefore is it 
from London to Coventry ? Multiply 1760 (which 
are the number of yards contained in one mule) by 
76,the product is 133760, and ſo many yards are 
detween London and Coventry. 


a 
ee 


Divilion. 


I'VISION 1s the juft contrary to 
Multiplication, for 7 hat turns Small des 
nomunations to Greater, aS Aultiplica> 
tion turns Greater to Smaller. Or (in 
whole Numbers, of hich only we yet.ſpeak) Divi- 

E fronz 
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fion, is the asking, how many timss one Sum is con- 
tained in another ? and the number which anfver- 
eth to that queſtion is called the Quociene. 

And the Number containing, which is to be diyi- 
ded, is called the, Dividend, 

And the Number contained, or by which the Dis 
vidend is to be divided, is called the Diviſor. 

And as often as the Dividend contains the Divi- 
ſor, ſo often doth the Qwotient contain 4 nity. 
- The mayes of performing Diviſion are divers, I 


will bzgin with that which is moſt uſed and taught, 


which 1s as followeth, 
THE RULE. 


Place the Diviſor ander the Dividend, ſo that the 
figures next to the left hand ſtand direfily one under 
the other, if the reſt of the Diviſvr be not the great- 
er : 6r if all the Diviſor be greater then that above it, 
then the ſaid Diviſor muſt be devolved one place fur- 
ther toward the right hand ; having ſo placed them, 
try bow many times the loger figures are contained in 
the upper figures, and write that figure hich anſwer- 
eth that queſtion within a crooked line in the margine 
of the work, nbich is called the Quotient, and by it 


multiply the firſt figure of the Diviſor, and take the” 


Produtt ont of the fignres directly over it, beginning 


the Subftraftion rowards the left band ; then cance! 


that fignre of the Diviſor, and alſo, that of the Dvi- 
dend wbich bath been already uſed, with a light daſh 
of a Pen, and write the remain (when the ProduB# of 
the firſt figure multiplied by the Quotient is ſul ſtra- 
Hed as before) juſt over the figure uſed and gy" 

| 1 ben 
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Then _ todothe like nith the ſecond, third, and 

fourth figure of (he Diviſor if there be ſo many ; till 

having cancelled it all, and ſet the remain orderly a= 
bove the Dividend, you have finiſhed one works 

Now if the Dividend have ſtill ſome figures nn= 


. touched towards the right hand, then remove the Di- 


viſor ſtill rowards the right hand, but one plece 4t 4 

time, and then again ask or try how many times the 

lower may be bad in the upper, and nrite the anſwer 

in the Quotient, whether it be 1 or more, (only. it 

cannot be above 9) or nothing #hen pat O in the Quo- 
tient, and multiply the Divitor by this new figure,and 
ſubſtratt the Produtt, ſetting the remainder orderly. 
above, as before, this work muſt be repeated by remws- 
ving the Diviſor fti/! one place rowards the right 

hand, until Unity in the Diviſor fand «under Unity 
in the Dividend, and then the work is done. 


| Example I, 


Let it be required to divide 4096 by 3 
Place them thus 4096, (1 
| 3 
Ask how many times 3 in 4, the anſver is 1, 
which 1s put within a crooked line by it ſelf, 
Then in your mind m_— the Diviſor 3 by the 
uotient I, And having (ai 
theſe words, Once 3 is 3, . 1 | 
provecy cancel the 3. And 4096 (1 
aving added theſe words, X 
Ot of 4, cancel the 4. And 
after theſe words, and there remains 1, Write I juſt 
over the 4, as you ſee here done... | 
E 2 Then 


/ . _ 
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- Then remove the Diviſor 
one place towards the right , x! 
hand, ſaying, bow many times 3 4©96 (13 
in 10, the anſweris 3, which 2+ 
write 1n the quotient, and in 
your mind multiply the Diviſor 3 by the quotient 3, 
the produd 1s 9, Wherefore ſay, three times three is 
nine, out of ten, 'and there remains one, then (ha- 
vying cancelled the 10 & the 3,) write over them 1, 

Again,remove the Diviſor 3 

one place more,asking how ma- XXx1 

ny times 3 in 199the anſver be-= 4296 (136 

ing 6, write 6 in the quotient, 3 3. 

and ſay 6 times 3 1s 18 ont of 

I9, and there remains 1, wherefore having cancel- 
led the 3, and the 19, write 1 over 3, and remove 
the Diviſor once more, and ask how many times 3 in 
16? anſveris 5, Which write 
in the quotient, then' in mind . XX x1 

ſay 5 times 3 15 out of 16,and 4&Zz6& (1365 
there remains 1, and cancelling FF F 

the 16-and the 3, write over 3, _ 

1 : Now becauſe the Divi/or 3, is advanced (o far 
till it it is come'to ſtand under 6 in the Dividend, 
which. 6 is the place of 4xity there, the ſaid D;vi- 
ſor cannot be removed any more, and therefore the 
Divifien is ended, and the Quorient being 1365, 
ſhews that the D vifar 3 1s contained in the Divi- 
dexnd 4096, 1365 times, and I remaining, which 
x being lefſe then the Diviſor 3, doth not contain it 
once; but one third part of once, which (after the 
Reider hath skilFin'broken numbe:) muſt be joined 
to the quotient thus'T365 5, © Se 
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The beſt proof.of this Diviſion is by ma/tip/ying 
the quotient into the Diviſor, and to the Product 
add the remain , then if the work be well done, the 
ſum ſhall be equal to the Dividend. 

So 1365 multiplied by 3 produceth 4095, to 
which adding the remain I, the ſum 4096 is equal 
to the Dividend. 

Here we divided only by one figure 3, becauſe 
the firſt Example being eahe and clear, ſhould be 
a fair Introductian to the ſecond. 

Note, that if the Diviſor had been greater then 
4,as 5, the work muſt have begun thus 4096 ( 

3 

So the quotient would have been 819 3, which is 

one place leſle. 


Example 2. 
Let it be required to divide 1310720 by 4096, 


Place th:m thugs 1310720 ( 
4096 


Now the queſtion to be asked is, how many times 
4996 1s there in 13107? to find an anſwer to this . 
queſtion, the Reader which hath but an indifferent 
taculty of judging, may do it, (for the moſt part) 
by con{idering the firſt figure in the Diviſor, as here 
4, for preſently he knows that 4 times 4 is 16, 
which cannot be had in 13, therefore the firſt figure 
in the quotient muſt be lefle then 4. 

Aga, it cannot be much lefle, becauſe the ſe- 
cond place in the Diviſor is ©, 

E 3 He 
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He may therefore venture on 3, And having put 

3 inthe quotient, lay z times 4 

1s 12, Which ſubſtract out of 1 3 I 

over it thus, ſay-2 out of 3, and x $z9 

there remains x,and 1 outof t  Y 27&720 (3 

and there remains ©, cangel- 4@gf 

ling the o and the 13, and ſet 

the remain I over the 4, as you ſee. 

Then go on ſaying 3 times © is ©, out of 11, and 
remains ſtill r1, again 3 times 9 is 27, take 7 out 
of 10 there remains 3, to be ſet over the o, which 
15 over 9, and 2 with 1 borrowed ( to make the © 
Io, from the which the 7 was taken) is 3, and 3 out 
of 11, remains 8, which write over the place of 0 
1n the Diviſor, cancelling the 9 in it, and alſo thoſe 
figures of the Dividend 110, out of which you have 
taken any thing ; then laftly, ſay 3 times 6 1s 15, 
take 8 out of 7 I cannot, theretore (borrowing 10,) 
ſay 8 out ef 17 remains 9, which write over the 7, 
then in the next place, the 10 borrowed is 1, and 
the 101n the 18 1s 1, Say therefore 1and 1 is 2, 
out of 3,and the remain is 1,which write over the 3, 
having ſtill cancelled the figures which you have u- 
ſed orderly as you go, 

Now the whole Diviſor being cancelled,ir muſt be 
removed on one place further, and placed as here. 


Now 


EE. a. a. 
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Now ask again, how | | 
many times 4096 in OO 
$192 ? 1t will be found OXr 
(becauſe of the © atter & x8 zgo 
the 4) as often as 4.in + 3ZX@720 (329 
$, that 1s tivo times, put 4&g&gf6 
therefore in the quotient 4ag 9 
2, and work as before, 4.0 
ſaying 2 times 4 1s 8, out 
ot 8 remains ©, then 2 times 01s © out of 1 remains 
1, then 2 times 9 is 18, take $ out of 9 remains 1, 
(which put overthe 9,) and 1 ont Lt in the next 
place remains ©, then laſtly, 2 cxmes 6 i$ 12, thatas, 
2 Out of 2 there remains ©, and I out of 2, there al- 
ſo remains ©, cancel and put the remainder over as 
formerly. 

Now again, the Diviſor being all cancelled, 
ſhould be removed , and ask how many times 4096 
in ©0000, the anſwer is nothing o, which being be- 
10g put in the quotient, the work is all done, 

And the quotient 320, ſhews that the Diviſor 
4096 is contamed in the Dividend 1310720, three 
hundred and twenty times. 

And whether the Diviſor have 2, 3, 5, 7, Or 
more places, the working is ſtill like this, not dif- 
fering from it at all, 

Compendinms in Diviſion, For brevity m ſome 
caſes, where the Diviſor towards the right hand 
hath one Cypher or more ; thoſe Cyphers may be 
placed orderly under the Dividend at firſt, and re- 
maih theretill the work be done, with the reſt of the 

Diviſer, which muſt needs ſhorten the Diviſion. 

As if 2587645 nere tobe divided by 15000, 

E 4 place 


56 Divigun; 
place them thus : 2587645 
15 O00 

Ard ſay how many 

times 15 in.25? anſwer OO 
IS I, Which write in the 3x 
quotient, and multiply in x X(7 
mind the Divifor by the 2>587(645 (172 
quot:ent, ſaying once 0a X59 000 
1s one, oat of 2 there re= XX 
mains x, then cancel the 
2,and the x under it, and write the remaining 1 over 
It, as here is done, then ſay once 5 1s 5 out of 5, and 
there remains ©, therefore cancel the two 5, and 0- 
ver the uppermoſt write o. 
' Now remove the Diviſor one place, and ask hoy 
many times 15,in 108 ? anſwer 1s 7, Which write in 
the quotient, and multiply, ſaying 7 times 1 1$ 7, 
out of 10 remains 3, Which write over the ©, then 
ſay 7 times 5 is 35, take 5 out of 8 remains 3, which 
write over 8, and 3 out of 3 remains 0. 

Now again, remove the Diviſor, and ask how 
many times 15 in 37? anſwer is 2, which write in 
the quotient, and ſay two times 15 1s 30, out of 37 
remains 7, and the Diviſion is ended, the remain 
deing 7645, 


% * 
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Proof of this. 
Multiply the quotient -£* #0 
by the Diviſor I 5 
| 860 
I72 
The Product is 25 80 
Before which put the three Cypkers, And then it 
1s 2580090 
To which add the remain 7645 
The Total is 2587645 


Which is equal to the Dividend, and therefore 
the work is right. | 

So if une would divide = ſum by x0, 100, 
1000, 10000, &c, he need but cat off the firſt, 
evo firſt, three firſt, or four firſt figures towards the 
right hand, the other figures ſhall be the quotient, 
and thoſe cut off, the remain. 

Asif 2587645 be divided by 1000, the quoti- 
ent 18 25 87, and the remain 645, 

If you would know how many pounds Sterling 
are mn 95670 ſhillings ; having placed them thas, 
that is, 2 under 9, and © un- 
der o, then divide by 2,wvhich xx (1 
is very eafie, So the quoti- g 9g #7 (0 (4783 
ent 4783, ſhews that in the 2222 © | 
number of ſhillings given, 1s 
contained 4783 pounds, and 10 ſhillings remain- 
11/8 wy - The 


58 Diwviſen. 
The reaſon why the Diviſor was 2, is becauſe 
there are 20 ſhillings in one pound, and therefore 
any number of ſhillings is turned into pounds, by 
dividing by 20, that is by'2, putting the cypher un- 
der unity, onely to fill a place at laſt. And this 
way of turning any number of ſhillings into pounds, 
may be eaſily effetted by memory, 1f you ſuppoſe 
the laſt figure of your given number to be cur off 
with a line or comma, and taking the half of the 0+ 
ther figures. Thus, let the given number of hil- 
lings be 5739 ; Imagine the laſt figure 9 to be ſe- 
parated from the reft by a line thus 573 | 9; now by 
memory take the half of 573,by ſaying in your mind 
the half of 5 1s 2, (and one remaining which makes 
the 7 following 17) the half of 17 is 8(and one re- 
maining) the halfof 13 is 6 (and 1 remaining,which 
ris 10s, tobe added to theg, and the whole is 
286 11,19 5s. 
In this way of Diviſion (as in all others) if the 
Remain at laſt be _ then the Diwvi/ſor, the 
»otient 1s not juſt, but roo little, which may be re- 
medied (without beginning the work again) by divi- 
ding the remainder onely by the ſame Diviſor, for 
thereof will ariſe a ney quotient, which added to the 
former quotient,the ſum will be the juſt quotient. 
So if 7290 be divided by 27, the numbers being 
placed thus, 
Becauſe 27 canbe had iny2 2 
but twice, put 2 in the quotient, 99 
ſaying 2 times 27 is 54, out of x$847 
72, and thereremains 18,which 7g (259 
write over 72, cancelling asbe= X77 
fore is ſhewed; then removing Xx 
the Diviſor, ſay how many times 
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times 27 in1892? anſwer is 7, butif one ſhould 
miſtake, and write -5 in the quotient, and fay 5 
times 27 is 137, out of 189, remains 54, and write 
it over as before ; and remove the Divifor, and ſay, 
how many times 27 in. 549? anſieris 20, but 
ſhould not be above 9, ſay therefore, 9 times 27 is 
243, outof 540, and the remain 18 297 'which b - 
ing the laſt remain, and greater then the Diviſor, 
ſhews the quotient 259 is too little, 

Wherefore divide the laſt remain 297, By the 
Diviſor 27,ſaying,trwenty (even 1s in 
29 once , and-write 1 in thenew _->2 
quotient ; and ſay once 27 is 27, ZgF (1 
out of 29, remains 2, which write 27 
over 9, and removethe Diviſor, and == 
ſay, 27 in27, juſtly once, ſo write 
I 4 the quotient, ſo the quotient is 11, which ad- 
ded to the former quotient 259, gives 279, which 
3s the true and whole quotient. 


A Second way of Diviſion. 


Although {as I have ſaid) the former way is 
more uſed, yet this may ſeem plainer and more na- 
tural to ſome, I will therefore give one example of 
it, - 


Examp! 0 


 Again,how many times 
3341n 1317, anſwer 1$ 4 
fer the third figure in the 
quotient ; by which mul- 
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Example. 

Let it be required to 6477734 ( 19494 

divide 6477734 by 334) * | 

where the firſt figure 334 

in the quotient is eafily —— — 

ſeen 1, ſubſtrat once 3137734 Rem. 

334 out of 647, and : 

write the remain under a 3006 Subſt. 

line, theh ſee how many — 

times 334 in 3137, an- 0131734 Rem. 

ſver 9, by which multiply 

the Diviſor 334 in ano- o1003 Subſt. 

ther paper , the produ& 

15 3006, which ſubſiraſt 0031534 Rem. 

out of the remain, then 003006 Subſt. 

the new remain is mm 

131734. 0001474 Rem. 


—————————— 


0001336 Subſt. 


6 >» 33 Rem. 


tiply the Diviſor, the produR is 1002, which take 
ont of the later remain, as in the margine, then 


will remain 315 34, 


Now try how many times 334 1n 3153, anſver 
1s 9, for the fourth figure in the quotient, by which 
multiply the Diviſor (in a by-paper) the rome is 
3006 (as might have been ſeen above in the ſecond 
ſubſtraQion) which ſubſraRed out of the later re- 
main, there remains now 1474. 

Laftly, ask how many times 334 1n 1474, an- 


{wer 


\ 3. tt. tht 
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ſer 15 4, fot the laſt figure in the quotient, by 
which multiply the Diviſor 334 , the produR is 
1336, Which ſubfrated from 1474, there finally 
remains 138, whick being leſs then the Diviſor, 
ſhews the divifion is done, 


Proof of this. 


»” 


334+ 64+ 

ou 

The ſeveral ſubſtraions ,ro02:.. 
and the final remain added ..3o006. 
together, +++-1336 
co 348 


The Total equal to 
the dividend ; $477734 

If the former (as I have ſaid more uſual) way 
ſeem difficult to Beginners, becauſe the produRs 
of the diviſor into the ſeveral figures in the quotient 
are not ſet down, but mentally made ; and alſo be- 
cauſe the ſubſtra&tion of them begins towards the 
left hand : and laſtly, becauſe the remain is till ſet 
above: yet this later way which agrees altoget 
with plain SubſtraQtion before taught, I hope is ſo 
Plain, thac any diligent Reader may acquire it,with- 
out a Tutor, And yet for the better ſat:sfa&ion and 
help of the young Learner, I will add another way 
or two more of Diviſion, 
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A Third way of Diviſion: 


There is another kind of Divifion which 1s very 
much uſed, and isin great requeſt with thoſe who 
have moſt occaſion to divide great numbers , the 
manner of working is not much unlike the way be- 
fore taught,one or two Examp/es wall make it plain. 

Example 1. Let it be required to divide 162483 
by1321. Set down your numbers as you ſee them 
placed in the margine,viz. Firft,ſet down 162483 
the dividend, then on the left hand thereof ſet the 
diviſor 1321 with a crooked 
line between them, then on x32x) 163483 ( 
the right hand thereof make | : 
another crooked line which — 
muſt ſerve. to ſet the figures | 
of the quotient in, ſo are your numbers placed in 
due nd, then draw a line under the dividend,and 
make a prick under the figure 4, (becauſe ſo far the 
figures of the diviſor would extend if they had been 

anderneath the dividend, according as 1n the 
_ ether exatmples) this prick ſerves onely to ſhew how 
far you have proceeded in your Work, and muſt at 
every diviſion be ;removed a place turther, till at 
length you come to the laft figure of the dividend : 
your numbers being thus placed with a line under 
them, you are ready for the Work, which muſt be 
performed according to the directions of the follov- 
ing Rule, 


THE 
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THE RULE 


Demand bon often the Diviſor may be bad in the 
Dividend, and place that number in the quotient , 
then wultiply the diviſor by the quotient, and place 
the produRt under the line : then ſulſtratt this pro- 
du from the dividend, and ſet the remainder wnder 
the product, then wake 4 prick, under the next figure 
of che dividend, and bring that figure down to the 
remainder, and then proceed as before. 

Example, Your numbers beivg placed as is be- 
fore directed, you may begin your Work in this 
manner ; fiſt , ſay 
how many times 1321)162483 (123 
1321 canl have in ; bg 
I624? ſay once, 


place I inthe quo- 1321 

tient , by which I 3038 
multiply the diviſor — 

I 321, beginning at 2642 

the left hand, ſay- 396 3 

ng, once one 1S 1, — 
place 1 under the 3963 F 
Ime , then once 2 0000} 


1s 2, ſet 2 under | 
the line, then once 3 is 3, place 3 under the line, 
laſtly, once 1 is 1, place 1 under theline; then 
ſubſtra& this 1321 from 1624, and there will re- 
main 303, To this 303 bring down the next figure 
in the dividend, namely ? , (firſt, making a prick 
under the 8) ſo will that number be 3038, under 
Which draw a line,and repeat the ſame Work _ 
ay- 
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ſaying, how many times 1321 can I have in 3039, 
which may be had two times, place 2 in the quoti- 
ent, by which 2 multiply the diviſor 1321 ; fay- 
ing, 2 titnes 1 is 2, place 2 under the line: then 
2 times 2 15 4,place 4under the line : then 2 times 
3 is 6, place 6 under the line , laftly, 2 times I 18 
2, place 2 under the line , and ſubſira&t this 2642 
from 3038, and there will remain 396, to this 396 
bring down the next figure of the dividend, which 
is 3, ſois this number made 3963,under which draw 
a line, and repeat the work once again ; ſaying, 
how many times 1321 can [I have in 3963, which 
May be had 3 times, by which 3 multiply the divi- 
ſor1321; ſaying, 3 times 1 153 ; then 3 times 2 
56 , rhen 3 times 3 189, and laſtly, 3 times I 1s 
3, Which place under the line : and ſubRra&t it from 
the line above, Which in this example is the ſame 
number, t herefore there remains nothing, and the 
work 1s ended, but if any remainder had been, that 
ſhould have been ſet under the line, as by the exam- 
ples following will appear. 


. 
1 
— 


G5 


Other Examples for Prafice. 
$624)793058 (141 In this Example 
ag where 793058, 1s 


5624 divided by 5624, 
23065 you may perceive 


that the quotient 1s 


22496 
5698 \ 141 , and 74 re- 
5624 maining,ſo that the 
7 4 remain- "© quotient 15 


7 be 


+ 
0 
Py 
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The Proof of this Diviſions 

This kind of diviſion is proved by Addition, for 
If you add the ſevtral products ariſing from the 
multiplication of the ſeveral quotients znto the divi- 
ſor, and alſo add thereants the retnainder (if any 
be) the total of this addition ſhall be equal to the di- 
vidend, if there be no error in the work, 

So in the example - following, if you add 4325 
the firſt produR, and = 
30275 the ſecond 4325)76321 (17 
produ&t , and 2796 « Hl 


oO a 
» $ * ws 


the rettiainder toge- m_—_ x 
ther, in the ſame or- 1 Product 4 32 5 
der as they now 3307! 


ſand in the example, — 
you ſhall find theTo- 2 Product 30 275 


fal of this Addition © 2796 remain. 
tobe 76321 , equal — 

to* the dividend , 76321 Proof. 
Which demonſtrates ' 

the Work to be true. 


A Fonrth way of Divifzon. 


There is a fourth way of Diviſion uſed by - | : 


not inferior to any of the preceding, for that it init,” 
— to the memory,and it is alſo proved byg- 
1t10n, | 
The manner of _ the figures is the fame 
| with 


&6 Diviſion... 
rvith the third kind of diviſion laſt taught, And 
for the performance of the Work; this is 


© *>THE RULE. 


Firſt arite down the dividend, and on the left 
hand thereof the diviſor, with a crooked line betwixt 
them, and on the right hand of the dividend make 
another crooked line k, wi to place the figures of the 
quotient, then draw 4 line bad 12 the divider, and 
alſo makg a prick under that figure of the dividend 
under abich the laft figure of the diviſor would fall 
were it to be placed as in the fri kind of diviſion. 
This done, demand bow often the diviſor may be found 
in thoſe figares of the dividend, and place that digit 
in the quotient, ' rben by this digit multiply the divie 
for, and ſet the product +4 this Multiplication di- 
rey under the dividend, beginning at the place 
where you made the prick, then ſulſtratt this product 
from the figures q the dividend, and place the re- 
mainder over the dividend, cancelling the figures of 
the dividend as you proceed, ſo ts the firſt figure of the 
quotient finiſhed, then make 4 prick under the next 
figyre of the dividend, and demand how often the di- 
viſor may te-found in thr” laft remainder, axd the 
other figure being added thereto, which place inthe 
quotient; 'ard proceed in a/l reſpetts a4 before, till 
you bave pointed all the fig ures of the dividend, 

Example, Let it be requi= 2345 ) 763258( 
red to divide 763258 by , 
2345. Place your numbers as you ſee in the mar- 
eine, and becauſe there are 4 figures in the divi- 
ſor, therefore make a prick under the fourth _ 

(9) 


 . 
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of the dividend, Which is 2, and draw aline, then 
begin your divifion in this manner : ſaying, 

Firlt , how many times 2345 can I have in 
7632, (orhow many times 2 can I have in 7) ſay 
3 times, place 3 in 
the quotient , by 597 
which 3 multiply 3345) 7625 8(3. 
the diviſor, ſaying 3 f : 
times 5 1s 15, place + 70359 
5 under the prick, | 
then 3 times 4 is 12, and 11513, place 3 under 
the line ; then 3 times 3 18 9, and 1 1s 10, place a 
cypher under the line ; then 3 times 2 1s 6,and 1 1s 
7,place 7 under the line ; then ſubtract 7035 from 
7632. ſaying 5 from 12, and there remains 7, 
place 7 over 2,(cancelling the 5 and the 2) and beax 
one in mind, then 1 and 3 1s 4, out of 13, there 
remains 9, place 9 oyer 3, and cancel 3 and 3,then 
I which I cacried from 6,and there remains 5 ,place 
5 over 6, and cancel o and 6, laſtly, 7 from 7 
there remains ©, which you need not ſet down, but 
cancel the tivo ſevens, then will the Work ſtand as 
above, and th2 remainder will be 5 97, 

Secondly, make a prick under the next figure'of 
the dividend, namely 5, and ſay how many times 
2245 can I have in 5975, anſwer two times, place 
2 in the quotient, by. which multiply the diviſor, 
ſaying 2 times 5 1s 10, place © under 5, and carry 
I, then2 times 4 is Sand t is 9,place 9 under 7 ; 
then 2 times 3 is 6,place 6 under 9, laſtly, 2 times 
2 1s 4, place 4 under 5 + fo 1s the product of this 
multiplication 4690, which you muſt ſubſtraR from 
5975 ſaying © from 5 = ere remains 5, place 

2 3 
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5-over'5, andcanceloand 5 ;, then 9 out of 17, 
there remains 8, place 8 over 7, and cancel 9 and 
7, then x carryed and 6 is 7, from 9 there remains 
2; place 2 over 9, and r2K1 

_ 6 and 9, laſtly, 997 5 

4 trom 5 reſts' 1,place 

I over 5,and —_ 4 2345)76 325 $(32 
and 5 , ſo have you ———m—_— 
finiſhed your ſecond FIJFT 

figure, and your work #95 

will ftand thus, and your remainder will be 128. 


Thirdly, make a prick under the next figure of | 


your dividend (nam2ly under 8) and ask how many 


times 2345 canlI have in 12858 (or how many | 
times 2 can I have in 12) ſay 5 times, place 5 in the | 


quotient, by which multiply the diviſor, ſaying 5 
times 5 15 25, place 5 under 8, and carry 2 , then 
5 times 4is 20, and 2 is 22, place 2 under 0,and 


carry 2; then 5 times 3 is 15,and2 1517, place 7 | 


under 9, and carry I ; then 5 times 2 is LO, and 1 


is I1,place 11 under 4 and 6 ; ſo is theproda&t of | 


this multiplication 11725 to be ſubſtrated from : 


I2858, ſaying 5 from 8reſts 3, place 3 over 8, 


and cancel 5 and8, then 2 from 5 reſts 3, place 3 
over 5 ,and cancel 2 and5 , then7froms reſts 1, | 


place 1 over 8, and cancel 7 and 8, then x from 2 


reſts 1, place r over 2, I'1 
and cancel x and 2, laſt- YZ8 3 
ly,*T from T reſts no- 597593 


thing, ſo 1s your work 2325 ) 76 32 58(325 | 


ended, which you ſhall h 

find to and as in the F2@ 3505 
margine, the remair.der AG9 2 
being 1133. Xx .7 
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I had an intent here to have- put an end to Djvi- 
ſion, But there came into my mind 


A Rule, by which you may certainly know, what 
figure to ſet in your Quotient, aid never to take 
one too great, or too little ; but that which wall 
juſtly ſerve : And alſo to perform (with eaſe and 


certainty) the hardeſt, and moſt difficult Sum, 
that can be propoſed in Divi/ſon, without the 
aſſiſtance of I7u/tiplication, only by Addition and 
Subtraftion, not burthening the memory at all. 


| In the praCtice of Divi/onzthere is nothing more 
= difficult than in large Sums (eſpecially if the firſt fi- 


tO 


gures of the Diviſor be either 1,2, 3, or cyphers, 
and the laſt figures 7, 8 or 9) to know certainly 
what figure to put in the Quotient, when you-de- 
mand how eften the diviſor may be had in the divi- 
| dend , for the certain finding whereof ( a little 


> pains being taken before you begin your Work) do 


* thus, 


Suppoſe you were to divide any Sum,as 1979909, 


309 
618 
927 
1236 
1545 
| 1854 
| 2163 
2472 
2781 


7 © NW ome w »w » 


by 309 2 Firſt, ſet down the nine 
Digits 1, 2, 3, &c. one under ano- 
ther, and againſt the figure 1, ſet 
309 your diviſor, which doubled is 
618, which ſet agunſt 2, theſe ad- 
ded together make 927 , which 
ſtands agunſt -3 ; Add the diviſor 
309 to 927, it makes 1236, which 
is againſt 4, to this add the diviſor, 
and it makes 1545, Which ſtands 
againſt 5. And thus to every laſt - 

F 3 number, 


— 
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number, till add the -Diviſor till you have gone 
through all the nine digits, then wall they be asin ! 
the margine, #1 
' Having prepared this liztle Table, ſet your divi- : 
dend and diviſor down, as in the Third way of Di- | 
vifion pricking the dividend, and drawing a line un- | 
der it, as is there direfted, and as you ſee here |; 
done, 
309) 1097909(3553 


927 
1709 


1545 
I 640 


pe EIS 


L'©']}])?}'7——— mes, 


1545 
959 

== "3 
32 


" Then laying your little Table before you, look in 
it for 1097, the four firſt figures of the dividend, 
which you cannag exactly find there, but the near- 
elt number leſs (which you muſt alwayes take when 
you cannot find the juſt number you look for) is 
927, againſt which ſtands 3,ſet 3 in the Quotient, 
and ſubſtrat 927 out of 1097, and there will re- 
main 170, towhich bring down 9, the next figure 
of your dividend,and it is 1709. Look this num- 
ber in your Table, which you cannot find, but the 

- on” Ke | next 
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nextlefſeis 1545, againſt which Rands 5, ſet 5 in 
the Quotient, and 1ubſtriCting 1545 from 1709, 
there will remain 164, to which bring down the 
next figure of your dividend (which here is a cy- 
pner) making it 1640 : Look this 1640 in the Ta- 
le, Which you caunot find, but the next leſle is 
I545, againſt which ſtands 5, ſet 5 in the Quoti- 
ent, ſubſtrakt 1545 out of 1649, and there 
will remain gg ; to which bring down: the laſt figure 
of your dividend 9, making 1t 959. Look this 
number in the Table, or the next lefle, which is 
927, againſt which ſtands 3, ſet 3 in the Quotient, 
and ſubltra&t 927 from 959, the remainder is 32. 
So is your diviſion ended, and the Quotient is 
355345» Andwith what eaſe and certaihty this 
is effected z no Multiplication being uſed, I leave 
to the Reader to judge. | IT 


The Proof of this Diviſzon, 


This kind of diviſion is alfo proved by Additions 
for, If you draw a line nuder the Work, and add all 
the figures between the twe lines together, (in order as 
they there ſtand) taking in the remainder (if any be) 
the Total of this addition will be equal to the Divi* 
dend, if the Work be true. 


F 4 Other 


2 Diwifan?" 

| Other Examples for Prattice proved, | | 
| (4 | . 
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542) 79353 (149 | R 


| 75880 | 
"To which add 473 the remain, 


Wm. 
— 


the ſumme is = 6353 equal to the dividens f 


"Sp » 

X76 y 
7449 4 

5678) 2345578 (413 


ZAFXEYS 


567 F 
- X7F9& 


CE 


23459014 
to which add 664 the remainder. 


the tctalis 2345678 equal tothe dividend. | 


- 0 neſtions 
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0 ueſtions performed b 
ies only. x 


Queſtion 1. If 4 piece of Land lying in a long 
ſquare or Parallelogram, contain 42952 /quare per- 
ches, and one of the fides thereof be 236 perches long, 
how long muſt the other ſide be ? Divide 42.952 by 
236, the quotient will be 182, and ſo many per- 
ches long muſt the other fide be. a 

Queſtion 2.. /n 4 year there are 8760 hburr,and 
in every natural day there arq 24 baurs, I demand 
bow many dayes be there in a year ? Divide $560 
by 24, the Quotient will be 365, and ſo many 
dayes be there 11 a year. | 

Queſtian 3.T he diſtance from London to Coven- 
ity 5 13 3760 gards, and in one mile there is con- 
tained 1760 yards, now 1 would know how many 
miles it 5 from London to Coventry ; Divide 
133760 by 1760, the quotient will be 76, and ſo 
many miles is it from London to C:yentry. 

Theſe Queſtions performed by Diviſion only,are 
the converſe of thoſe that wete performed by A7u/- 
tiplication, which I the rather make choice of, that 
the Reader might ſee how Aſultiplication and Dj- 
viſion prove each other, 

There are one or two more kinds of Djvi/on, 
ſomething like theſe laſt, but I ſhall forbear exem- 
plifying them ; for much variety helps to make a 
Book rather great then uſeful, 


C Here 


Redufions 


74 
C Here is to be noted , that in the following 
Rules, where there is contirual uſe of Divi/ion. 
I ſometimes uſe one kind of Dijvi/ion , and 
ſometimes another , for variety ſake , but the 


PraQitioner may uſe which he 1s beſt $kill'd in, 
for they all produce the ſame efteR, 


—— 
RC 


Reduction. 


S two-fold, Firſt, That which —_—_— de- 
nominations 1nto ſmaller, as pounds into ſhil- 
lings or pence, this is done by Maltiplication 


0 


as followeth. 


E x«ample 


TG. —— _sey PRs Hy. 
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Redutton; T7; 
Example I. 
Let it be ached bow many pence are contained in 
TI9 li. II 5.7d? 
Firſt,a ſhillivg is contained in 2 poune 20 times, 
therefore multiply 719 by 20, or (wh:ch is the 


ſame,but ſhorter) by 2, and put o to the product, as 
in the margine , 


this ſhews,that in ti, 
729 /. there are 729 
14580 ſhillings, 2 © multiply 


To which add ——- oY A 
It Fs. it makes T4580 


14591 ſhillings, I 1 add 

Again, becauſe ——— — 
one penny 18 con= 14591 
tained in one 12 whltiply 


ſhilling 12 times, ————— pn 
multiply 14591 291933 

by 12, it produ- 14591 

ceth 175092, to — — 
which add the 7 175092 | 

pence, ſo the 7 add 

ſumme will be 175099 

175099, and ſo 

many pence are contained in 729 /j. 11 5.7 4. 


Example 2. 

Let it be acked how many pints are containtd in 4 
Tuns. 3 Hogſheads, and 27 Gallons ? 

Firit, 1 Tun is equal to 4 Hogſheads, therefore 

4 Tun 15 equal to 16 Hoghezds, to which 1d the 

3 Hoglheads, ſo there i* ig intire Hogſheads, 


1250 
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Again , becauſe one Hogſhead contains 63 
Gallons, multiply 19 
by 6 3,it produceth IT97 63 

allons, to which add 19 multiply 
27it gives 1224Gallons, FT Ih 

Laſtly, becauſe every 7, - 
Gallon contains 8 pints, bias 
multiply 1224 by 8, it * 197 
produceth 9792, and ſo 
many pints are contained . ] 2 2 4 | 
in 4 Tuns, 3 Hogſheads, ___* wultiply 
and 27 Gallons. 9792 

After the ſame ſort 

might dry Meaſures be reduced, as quarters to 
buſhels, pecks or gallons, and likewiſe all weights 
and Outlandith Coins, of which the propaxtion of 
the greater tothe leſſer is (before). known or gi- 
ven. 

Secondly, It is often requiſite to turn. ſwa//er 
denominations to greater : this is done by Diviſion, 
as followeth, 


Example I. 


Let itbe asked how many pounds are contained 
in 80976 ſhillings ? 

Divide 80976 by 20, the +(71 
quotient is 4048 l. and 16s. 829g 7 (6 (4048 
remaining, whick is the true 222.25 
anliver. 


Example 
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Example 2, 


Let it be. asked how many pounds are in 
109754d.?,  * = 

Becauſe a pound. contains a ſhilling 20 times , 
and a ſhilling contains # peny 12 times, "therefore 
if 109754 be divided firſt by 13, the quotient ſhall 
be 9146 ſhillings and 2 pence over; then if 9146 
be divided by 20, the quotient is 457 pounds and 
fix ſhillings remaining ; ſo that 109754 pence is e- 
qual to 457 /i. 6 5,2 d. 

Or if 10975 4 had been at firſt divided by 12 
times 20, that is by 240, (Which is the number of 
pence contained in a pound) the quotient had been 
457 pounds, and 74 pence remaining, which is all 
one with the former , for 74 pence 1s equal to 6 
ſhillings 2 pence. 

More in{tances ſhall not need herein, becauſe 
the thing of it ſelf is yery clear. 


£ 
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Progreſſion. 


S alſo of two {otts, the firſt is of certain num- 
bers in Arithmetical Proportion from 1, that 
is, ſuch as differ equally, as 1,2, 3,4, 5, 6, 
Where the common difference 1s I, (as is eafi- 
ly ſeen,) or 1, 3,5, 7,9, It, where the common 
difference 1s 2, or any other, as 1, 8,15,22,29,36, 
where the common difference is 7, this is called 4- 
ritbmetical Progreſſion. 


2, Secondly, of certain numbers in Geometrical 


proportion from I that is ſuch as increaſe by a com- 
mon Multiplication, as 1, 3, 4, $, 16, 32, where 
the common Multiplier is 2, that is the firſt by 2, 
produceth the ſecond, and the ſecond multiplied by 
2, produceth the third, and ſo on. 
Or as, 3,9,27, $1,243, Where the common Mul- 
tiplier is 3, this 18 called Geomerrica! Progreſſion, 
| Both the common difference (in the firit) and 
the common Multiplication (in tne later) ſhall for 
ſhortneſle hereafter be called the common exceſſe. 
' Firſt, now of the firſt ſort, or Aricbmerical Pro- 
greſſion, the principal uſe of this 1s, 
I. If the number of place, and common exceſſe be 
given, to find the laſt number. 


2. When the number of places, and the laſt num- 
ber 


| 
| 
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ber is given #0 find the aggregate, or total ſums of all 
the numbers. 

3. When the laſt number, and the total ſum i; gi- 
ven, to find the nnmber of places. 

4. The number of ptaceiy and total ſum being gi- 
ven, t0 find the laſt number. | 

5+ The: laſt number, and number of places given, 
to find the common exceſſt, 

6. the laſt number, and common exceſſe being gi- 
ven z to find the number of places, 

I will inſtance in no moxe, fery of theſe ever hap- 
ning to be uſed, 

For the firſt of theſe, let there be given the num- 


der of places 100 

The common exceſſe I 

To find the laſt number alſo , 100 
THE RULE. 


Multiply the number of places leſſe by 1, by the 


| common exceſſe, and to the produtt add the firſt nums* 


ber ; the ſum is equal to the /aft number. | 

So here, multiply 99 by 1, the ProduR is 99, 
(for 1 neither multiplies nor divides)to this add the 
firſt number 1, it $1ves 100 for the laſt number. 

Or let the nambers be 1, 7, 13, 19, 25S, 31, 
where the common exceſle 1s 6, and the number of 
places alſo 6, | : 

Now, if the number of places lefſe by 1, that i9 
5, be multiplied by the common excefle, which is 
6, the product is 30, to which adding the firſt num- 
ber which is 1, the laſt number 31, is thereby com- 
poſed. This is ſo eafie that it needs no proof. 

23 
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2, 'For the ſecond, which is, The laſt number, 
and the number of places given, to find the total 
ſum of all the numbers. 


THE RULE. 


- Addthe firſt and laſt numbers together, and mul- 
tiply the ſum by balf the number of places, the pro- \ 
dutt is equal to the appregate or ſum of all the num- | 
bers added together. 

So if to-the firtnumber t be added the laſt num- 
ber 100, it gives 1c1, Which multiplied. by 50 
(which is half the number of places) produceth 
5050, which is equal to all the hundred numbers 
added together. 

And hereby may that vulgar queſtion be anſver- 
ed, which is, 

If a man take up 190 ſtones placed a yard one from 
ansther, all in a right line, by one at once, and brin 
theme back one by one to his firſt ſtanding, how many 
yards doth be go backwards and forward: ? 

It is ſhewed before that he goes forward 5050 
yards, and he tuft needs come back juſt as much ; 
that is, inall T0100 yards, which is 5 miles and 3 q 
quarters ; wanting 20 yards, 

- Or ſecondly, ſuppoſe the numbers were 1, 9,17, 

25, 33, 41, Whereof the common exceſle is 8, the 

firſt and laſt added gives 42,which multiplied by 3, 

(half the number of places) the Product 1s 126 
- which is the ſum of them all. 

3, For the third thing, that is, by the laſt number 
and the total, to find the number of places, 


> 
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Progreſſon. 
THE RULE 
Add the firff and laſt numbers, and 


by the ſum of them divide the toralgthe . x x6 (3 
quotient will be equal to half rhe num | 4 


' ber of places. 


This is fo plain it needs no cleering. 
4. For the fourth, if the-total, and number of 
places be given,to find the laſt number; 


THE RULE. 


Divide the total by balf the number of places, the 
quotient is 4 number, from which if I be taken, the 
reſt is the laſt number, 

As let the numbers be 1, 3,5,7,9, 11, 13, 15s 
or any other {in Arithmetical proportion) whatſoe- 
ver, The ſum of theſe is to be 64. And the num- 
ber of places is $,the half of it q.Now 
if 64 be divided by 4,the quotient is » 6 
16, frofti, which if 1'be taken, there. 4&4 (16 
remains x5 for the aſt number. 44 

5. Now for the fifth variety,If the 
laſt number and number of places be giyen, to find 
the common excefle. - 


THE RULE. 


From the laſt number takg 1, and the remain ſhall 
be the Dividend ; then from the nnmber of places als 
fo take i; and make this later remain the Diviſor 5 
then 198 gantient of this Diviſion ſhall be the common 
exceſcr. G Exampleg 


$3 Progreſſion; 

Example. Let the numbers be 1, 4,7, 10, 13, 
I6, from 16 take 1,remains 15, for the dividend, 
then from 6, (hich is the number of places) take 
alſo 1,remains 5 for the Diviſor, 

\Now when'1y is divided by 5, the quotient is 3. 
And 3 is alſo the common excefle, or difference be= 
tween I and 4,o0r 4 and 7, &c, 

6.. Laſtly, let the laſt number, and the common 
exceſſe be given, to find the number of places. - 


THE RULE, 


From the laſt number take 1, and divide the re- 
wain by the tommon exceſſe ; then to the quotient add 
Ithe ſum is the aumber of places, | 

As, letthe numbers be 1, 5,9, 13, 17, 21, 25, 
29, from +9 take 1, remains 28, which divided by 4 
(whichis. the exceſſe) the quotient is 7, to Which 
add 1, the ſunt is'8, which is the number of places, 
2S the reader mayeafily count. k 


Geometrical Progreſsion. | 


I ſhal{ not be o large in this as in the former, be- 
cauſe theſe things are of little uſe tothe Arithmet:- 
Clan, except where a number is to be many times 
doubled, tripled, -or the like, - which cannot be ſo 
eaily abridged here, as in the other, becauſe there 
the laſt niniberarifing of many Additions of the ex- 
cefle to x, Was eaſily found: by-one: multiplication : 
dut here thelaſtmumber being made by manly A4n/- 
tiplications of the exceſle, 1s therefore I 
PPT ALY L- ar 
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Progreſſion: $3 
harder then the other. . 
The varieties here ſhall be but two. 
t.. The common exceſs and number of p/aces being 
given to find the laſt number. 
2. Theexceſſt, and laſt number being given, to 


find the total ſum. 


The firſt of theſe may thus be found. Let the 
numbers be I, 2, 4, 8, 16, 32, 64, 128,256,512, 
the exceſle is 2, the places 10, find out the fifth 
number (which is eafily done, for any one may rec- 
kon ſo far by heart, that is here 16, and multiply 16 
by 16, it produceth 256, wh'ch 1s the ninth num- 
ber, laſtly, multiply 256 by the exceſle 2, thence a- 
rifeth 512, the number defired. 

So if the places had been more, as 72, having 
found the 9 number 256, multiply it by 256,thence 
comes 65536 for the 17th, number, which multi- 
plied by the excefle 2, gives t31072 for the 
18h. place, which multiplied by 13107A, gives 
17179869184, forthe 35 place ; and that multi- 
pled again by the exceſſe 2, gives 34259733368; 
for the 36 place, that multipled by 3435973 3368, 
the prodact will be 11 80591620717411327424, 
for the 91 place, which laſtly, multiplied by the ex- 
ceſle, gives 2361183241434$2265 4848, tor the 
72 place, which 18 the laſt number of the Progreſ- 
fronrequired to be found. 

. Perhaps this may ſeefm ſomewhat tedious, but 
where things cannot be performed without laboury 
the Reader muſt content himſelt with ſuch Rules as 
make it lefſe ; for it is certainthat this way is much 
ſhorter then to have multiplied Rill by the excefle 
71 times, which elſe he mutt have done, 

G 2 All 
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All this notwithſtanding, he is not bound touſe 
the ſame numbers, much lefſe in other queſtions 
where the numer of places 1s not the ſame,. but 
whereas I began from the place 9, he may begin at 
8,10 0r 12,0r where he pleaſes , ſo ashe remem- 
bers ill where he is ; for this is general, If the 
number belonging to any place whatſoever, be multi- 


plied by it ſelf, the produtt ſhall be the number be- : 


longing to twice ſo many paces want one plate. 
Now for the ſecond thing, which is to find the 
ſum of all the numbers. 


THE RULE. 


From the laſt number take the firſt, and divide 
the remain by the exceſſe nant 1, then muitip!y the 
quotient by the exceſſe ; and to the produtt add the 
firſt number, the ſum of them is equal tothe ſuns of all 


the numbers. 


So if from the laſt number, or 72 place be taken | 


I, remain is 2361183241434822654847 which 
ſhould be divided by T, (that 'is the exceſſe want 


x for the exceſſe is but 2) but becauſe 1 neither # 
multiplies nor divides, that labour is ſaved ; Now | 
multiply this remain by the excefſe, the ProduR is |þ 


4722366482869545 309696, to which adding the 
firſt number 1, by making the figare 6 next the right 


hand to be 7, you haye the total ſum of all the 72 
numbers, | 


g 


Progreſſion, $5 
A Queſtion reſolved by Geometrical Progreſſioa, 


A Londoner ſojoarning in a Countrey Market 
Town, in Winter made bim/, e/f a new Freez, Suit 
and Coat, on hich were ſet 6 dozen of Buttons of 
Silk and Silver ; A Baker being in his c:mpany liked 
it ſo wet te mould bay it of bim ; the Citizen conſen= 
ted to- let him have it, paying for the firſt Button a 
ſingle Barley Corn, for the ſecond 2, for the third 4, 
and ſo on doubling to the laſt. 

The bargain was liked on both parts for the pre- 
ſent, but ſhortly after xevoked, for it could not be 
=_ and no man can be holden to an impoſ- 

wility, 

But why this could not be performed : may be 
judged , ;Firſt, by 1nquiring the worth of ſo much 
Barley in Money : And ſecondly, the weight of it; 
and how it ſhould be removed, 

I, For the firſt, allowing 10000 corns to a pint 
(which 1s more then enough) then 5120000 corns 
make a quarter ; and yet (for ſhortning the Divift- 
on) we will allow 100000900 corns to a quarter ; 
by which dividing the whole number of corns 
(which is done by cutting off the firſt 7 figures to- 
wards the right hand, )the quotient wall be 47 22 36- 
6482 86964, and ſo many whole quarters chere are 
omitting the remain, as in this caſe conſiderable, 

Now allowing Barley were to be ſold at 15 d, 
the Buſhel (which is cheap,) it is ſo many Angels; 
and therefore dividing by 2 it 1$236118324143- 
482 pounds ſterling : which is in words, 7 wo ban- 


dred thirty ſix willions of millionr, one bundred and 
G 3 etgbteen 
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eighteen thuuſand, three bundred twenty four millions 
one byndr ed forty three thouſand, four bundred eigh+ 
ty to pounds, Which I take to be too much for any 
Tradei-man to get or keep. 

And reckonivg land for ever at twenty years pur- 
chaſe, if this ſum ef pounds be divided by 20, the 
quotient is the yearly rent of 11805916207174 
pounds, dV] Inv 

And this divided again by 365 (the number of 
dayes ina yeer) the quotient 32344975 918, that 
1s above 7 hirty two thouſands of millions a day for 
ever. So great a vanity may be concluded on for 
want of 1 little premeditation, 

2, Novy ſecondly, for the weight of it, if we put 
8 Buthels to weigh 2 hundred pound weight, (for 
ſare it doth weigh more) then the whole number of 
quarters multiplied by 2, gives the weight of all tq 
be 944473296573928 handred weight, and if this 
be Arie by 20, (which 1s but cutting of one f1- 
Sure toward the right hand, and dividing the reſt by 
2 ) or which is all one, cut off one figure from the 
numder of quarters,the quotient 4722366482 8696 
1s ſo many tuns. And therefore it will cequire 47- 
223664828 ſhips of 1000 a piece to carry 1t : 
And conſequently, if every Nation in the World 
had above 10000 ſuch ſhips, yer there muſt be a- 
bove four millions of ſuch Nations : which I ſuppoſe 
are not to be found in this World, 


NI rt VP; 


And here I will leave this, having uſed this long | 


example,(whichthough it require more labour as all 
great examples do , yet the ſame skill will do it, as 
1f the places had been fewer) that the Reader being 
throughly exerciſed thereby, may the eafier leap 0- 
Yer others which are ſhoxter, THE 


* 
| M THE | 
; GOLDEN RULE, 
Or, Rule of Three 
Direct. 


t His is the moſt »ſeful and moſt eajje Ree - 
in Arichmetique, and deſerves a Golden 
name. It is when there are three numbers 

- » given, or known, to find a fourth in pro+ 

portion with them, 

But 4 numbers are in proportion, and called Pro- 
portional, when as the fuſt is to the third, ſo is the | 
ſecond to the fourth. 

As if there were given, 3, 4, ands6, to find a, 

} fourth, which may be to 4, as 6 to 3, that is donble, 

” and that fourth number is 8, And this is called 

Proportion direft : and the Rule whereby it is done, 
The DiretÞ Ralt. © 

There is alſo another proportion called Reciprs- 
cal; Which is wher as the firſt 1s tathe third, ſais 
the fourth to the ſecond : As 3, 4, 6,and 2, this is. 
called 7he Reverſe Rule. | L 

In Dire(# proportion, the product of the rwo mid-, 
dle numbers multiplied together, is ever equal to 

4 (3 + : the 
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the produd of the firſt and laſt multiplied together, 
Which ſerves not only for a Proof, but a ground of 
' the Ru/e, which Ruiz ſhall here follow : tte Reverſe 
Rulebeing deferred till we have done with this. 


b —— 
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Multiply the ſecond term(or number)by the third, 
and divide the Product by the firf ; the Quotient 
ſhall be the fourth number defired: 

Example* Let the three numbers given be 2, 6, 
3, multiply 6 by 3. the Product is 18, then divide 
18by 2, the Quotient is 9, 'which is ee W{tth 
number in proportion with 2, 6, and 3. 

For as 2to'3, ſo 3 times 2, whichis 6, to 3 
times 3, Which 15 9. g | 

And fo the product 18 divided by 2, and the 
quotient 9, cauſeth that the produt of 2 into 9 ſhall 
be alfo 18, and conſequently if 2 be the firſt of the 
4 proportional numbers, and 6 and 3 the two mid- 
dlemoR, then 9 is the laſt, 17.24 


thr” gw 


 Otherniſe. 


' Divide the ſecond by the firſt, and multiply the 
third by the quztient, the produtt ſhall be the fourth. 
So if one divide 6 by 2, the quotient 1s 3, by 

which multiply 3, the produ& is 9, for the fourt 
gurgder,” as before, Otherwaies this Rule wo_ 
& 


— 


' . The Golden Rule, $9 © 
be expreſſed ; -but where the- firſt way: 18 fo 
ſhort and'clear, there many- other wayes would 'ra« 
ther trouble then help the perſon that ſhould nfe 
them. | | 
- In the. firſt way (which here we mean to uſe 
and no other) if the f-/# number be 1, then the 
product of the ſecond and third gives the fowreh, 
without any Diviſfon. Or, if -the ſecond, or third, 
number be 1, then there needs no A1nltiplica- 
tion, bur dividing the greater of them by the firſt, 
the quotient (in whole numbets for yet we ſpeak 
of them) is the fourth number, which was 
ſought, 


PNote 1. 


To know when to uſe the Diveft, or the Reverſe 
Rule, Confider, if wore, require wore ; Or it Jeſſe, 
require Kill /eſſe : then uſe- the Dire Ra/e.. Bux 
if move require Jeſſe, Or /eſſs more, then uſe the Ke- 
verſe Rule, this will be eafily underſtood when we 
come to Examples. ; 


Note 2, 


To know how to place the three numbers when they 
are confuſedly given. Remember that 2 of them 
are alwayes of one denomination, as both pounds, 
or both' ſheep, or both yards, Or acres; A the 0- 
ther number hath another denomination z now 
know, that this fingle number is ever the ſecond 
number jn order, 

And 


"90 The Golden Rule, © 
And one of the other two, namely, that which 
hath ſome relation to this ſecond, 18 the firft.; and 
the other 1s the third number, whoſe relation is 
ſought for in the fourth , whence its plain that 
the ſecond and forth are alſo of the ſame deno- 
mination. 
And having premiſed theſe things, let us now ex» 
emplifie the Rule in ſome queſtions, 


DER 5 att $ wp. 
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Queſtion I. 


a yards of cloth coſt 41i. what ſhall 21 yards 
coſt ? 

Ser the numbers in order as in the example, If 
3 yards coſt 4 /i. what 21 yards 2 Here you ſee that 
the firſt number and the third number are both of 
one denomination, viz.. both yards, and the ſecond 
number is of another denomination, namely pounds, 
wherefore | the fourth number which is ſought for, 
muſt be alſo pounds, therefore multiplying (accor- 
ding to the Rule before given) the /ecand numbe 
by the third, and dividing the Produ&t by the firſt, 
the quotient ſhall anſiver the queſtion. 

Firſt, 21 wa gp by 4, (which is the third 
number multiplied by the ſecond) produceth 84, 
which divided by 3' the firſt number, the quotient 
15 28 /4, and ſo much ſhall 21 yards coſt : for 28 1s 
to 4, 45S 21 to 3, ſeeing each contains ejther 7 times. 
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The Golden Role, 
And the work will ttand thus, 


yards pounds yards 
It 3 coſt 4 what 21 


4 
2X ho —_— 
$4 (28 384 
3.3 

Queſtion 2. 


Fi f 4 wen eat 2 pecks of Corn in a week, boy many 
pecks ſhall ſerve 100 men ? 

Place your numbers as here you ſee, then multi- 
ply 100 by 2, (that is the third number by the ſe- 
cond, and the ProduRt is 200, which divided 
by 4, the quotient is 50, for the number of pecks. 
requred, | 


' wen pecks wen 
If 4 eat 2 what 100 
2 

200 


2&& (50 pecks 
X# 


Queſtion 3+ 


If 20 Peep coſt 13 pound 13 ſhillings 4 pence, 
what js that for every ſheep ? 


Turn 


" $2 The Golden Rule; 
Turn the ſhillings and pounds into pence; thts, 


fe li. f 
I.3 | I 3 | 
Up ave, 2 ſ 
26 520 \ 
I 3 26 
[34S -:3 I 2 O ib 
L WS —"o | 
VI} S RIUY þ I.56 
Y 
3280 : 370 991 
Moltiply: 12 5. by 12,the product is 1 5 6 | 
And 13 /i. by 240 (becauſe 240 pence ./ 
make one poune) the product is dino; i 
To which add the 44. 4 
It makes in all 2280 


Then the queftion will be,If 20 ſheep coſt 3286 
pence, what ſhall one ſheep coſt > 


ſhee ence 
If 20 coſt 3280 what 1 ? 
X d. 
X d. 4(8 5. 
328 0(164  X&4(13 | 
XZR O A 2.7 | | 
X 
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By the Rule betore delivered, I ſhould multiply 
the ſecond number by the third, but in this example, 
the third number being x; it doth not multiply ; I 
therefore divide 3280 the ſecond number, by 20 
the firſt number,and the quotient 164,is the price of 
one ſheep in pence, which divided by 12,the quo- 
tient is 13 s. and 8 4. remaining, the price of every 
ſheep therefore is 13 ,. 84. 


Queſtion 4. 


How many 10 inch tile; will pave a flocr that con- 
tains 16 ſquare yards? 

Firſt remember there are 36 inches in one yard 
in length , which multiplied into 36, gives 1296, 
for the ſquare inches in one ſquare yard , multiply 
1296 therefore by 16, thence comes 20736, the 
ſumme of all the 16 yards in inches. v. 

Secondly , ſeeing: every tile 1s 10 inches in 
length, and 1o in bredth, multiply 10 by 10, it 
produceth 100 for the ſquare inches in one tile , See 
the manner of work. 
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39 I © 


216 I 00 
Io8 
1296 

I'5 


7776 
I296 
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20736 


T ben by the Golden Rae. 


If 100 inches require 1 tile ; what ſhall 20736 
ixcbe; require ? 
inches tile inches 
If 100 require x what 20736. 


© 
OOF | 36 (207 
XXx,Xy | ©0 


Here becauſe 1 doth neither multiply nor divide 

w hath been ſeveral times intimated) I therefore 

ivide the third, 20736, by the firſt 100, the quoti- 
ent is 207, and'36 remaining. 

'Soit appears, that 207 is too little, and 208 too 
mach to do the Work : the juſt number being 
207535, We ſhall not trouble the Reader with this 
till he know ſomethivg of Frations, 

Queſtion 
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Queſtion 5. 


If 100 /t. pive 6 li, intereſt for a year, how much 
ſhall 759 li. give? + | 

Multiply 750 by 6, theprodudt is 4500, which 
divided by 100, the quotient is 45 /j, for the thing 
required, 


&. - lee: 
If 100 give 6,what 750 ? 
6 


435920 


{t. 
49p0 0(45 
XY O©OO 


Queſtion 6. 


If 750 li. give 45 1. intereſt for 4 year, nhat ſhaj! 
I0O /j., pive ? 4” 

Multiply 45 by 100, the produt is 4500, Which 
divided by 750, the quotient is 6 /j, for the intereſt 
of 100 /ij, for a year, | 
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[le »*©.48h lis 
. If 750 give 45,what 109 
7 
450 © 
Tx 
45929 (6 
Ws fd 


Many other queſtions might be added, bat the 
Rule is ſo plain,that it needs them not , and ſo ge- 
neral, that he which can reſolve one, may aſvel re- 
ſolve any other : And fer that reaſon; and becauſe 
in all the Rules which follow,this Rule will be con- 
ſtantly made uſe of, I will ſay no more of it here. 


The Golden Rule Re- 
I I2 workmen do any prece of work in 8 months ? 


bon many workmen ſhall do the ſame in 2 
moneths? 


| 20 
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THE RULE. 


Multiply the firſt terw by the ſecond ; and divide 
the Produtt by the third, the quotient is the nuwber 
defired. 

Here 12 is not the firſt number, though it be firſt 
named , but the three numbers placed in order, 
ſtand thus, 8, 12, 2, for the middle term muſt al- 
wayes be of the ſame denomination with that which 
1$ required, 

Now multiply 12 by 8,the produ& is 96, which 
divided by 2, the quotient is 48,which anſwers the 


' queſtion, As inthe example, 


rmoneths men moneths 


16 


For if 8 moneths require 12 men; then (a 
fourth part of 8) 2 moneths, ſhall require four 
times 12, thatis) 48 men. 

For here /eſs requires wore ; that's, /eſs rime, 
more hands ; and therefore 1s it wrought by the Re- 


verſe Rule, | 
H Queſtion 
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 Qneftion 2. 


.* Hon many Ells of Tapeſtry will ſerve to hang 4 
Rooms 3 yards bigh, 6 yards long ; and 5 yards bread? 
not regarding Doors, Windows or Chimney, but as 
if there were no ſuch. 

Firſt, multiply 6 by 3, the produ& is 18, which 
dcubled (becauſe there are 2 fides called /engrbs) is 
36. yards for all the length. 

econdly (for the ſame reaſon) multiply 3 by 
tivice 5, thatis by 10, the product 3s 3o yards, for 
all the bredth , which added to 36,gives 66 yards, 
equal to all the length and bredth in yards. 

But now becauſe Ells, that is, F/emi/h Ells (for 
ſuch meaſure are Hangings ſold by) is equal to 3 
quarters of a yard, that is, their Ell is to our Yard 
as 3to04. Say therefore, if 4 give 66, what 3? 
multiply 66 by 4, it produceth 264 ; then divide 
264 by 3, the quotient is 88, Again,multiply 85 
by 4, and divide the: produt (which is 352) by 3, 
the quotient is 117, and 1 remaining, to which the 
diviſor 3 being applyed ; /the number juſtly aoſwer- 
ns the queſtion 1$ 117 Ells, and one third part of an 
El), | 


Nate 1. 


Becauſe -here we. had to deal with things which 
had equal length and bredth, that is ſquare yards 
and ſyuare ells ; therefore one multiplication and 
"diviſion was not ſufficient to proportion. this ; but if 
1mſtcad of working by 4 and 3, we had done i by 

. eur 
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their ſquares which are 16 and 9,it might have been 

rformed atonce, thus, multiply 66 by 16, the 
produ& is 1056,which divided by 9,the quotient is 
11 75» as before, but I began not wich this way, for I 
ſuppoſed my Reader ignorant of ſquares. 


Nite 2, 


.. It might alſo have been done, by reducing all 
th>rterms into quarters'of a yard at the firſt, and af- 
ter the number 1s found,reducing them again toells, 
bar becauſe it is More proper to work thas,till frati- 


ons have been taught ; Lleave that, and proceed to 
another queſtion. 


Queſtion 3. 


If t Cloſe monld graze 21 Horſes for 6 weeks 
then ( ſuppoſing no waſte to be made) how many Hor- 
ſes wwuld it feed for 7 weeks ? 

Multiply 21 by 6, it-produceth 1 26, which di- 
vided by 7, the quotient is 18. At thatrate there- 
fore it would keep 18 Hotles for 7 weeks, 


Queſtion 4: 


If t Cloſe will feed 18 Horſes for 7 neeks, bow 
long ſhall it feed 63 Horſes ? 

Multiply (according to the rule) 18 by 7, the 
prodnCt 1s 126, which divided by 63, the quotient 
Is 2, therefore 2 weeks it ſhall keep them. 

The like way ſerves for Hay, Oates, or any other 
. proviſion fot Man ar Beaſt ; which may be of uſe in 

H 2 Garri- 
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Garriſens, and ſuch like caſes where ſcarcity may 
be feared, to proportion either the woarhes to the 
wet, Or meat tothe monther + | 

- Betore I leave this Rae, (becauſe it comes not 
ſo much in uſe and practiſe as the dire? Rxu/e doth, 
and therefore may be more apt to be forgotten) I 
will, to exerciſe the Reader therein, propoſe the 
following Queſtions, giving the Anſivers of them, 
and leave'the -ptaQtice to the Reader ta find out of 
himſelf, the better to fix irg the Rule in his memo- 


ry. 
Queſt, 1. 


If 12 men will raiſe a Frame (in 10 dayes; in 
how many dayes would 8 men raiſe the ſame ? 
Here, becauſe the fewer men would require th2 

longer time, though the numbers be 12, 10, 8, yet 

you ſhall (by obſerving. what hath been already de- 
livered io..this Rule) find the fourth proportional 


(which is the number anſwering the Queſtion) to 
be 15, andiſo many men will do the Workin 8 


dayes. | 
Queſtion 2. 


If 60 yards of Hangings of three quarters broad 
would hang a Room ; How many yards of half 4 
yard. in bred:ch would ſerve to hang the ſame 
Room ? 


Anſver, Ninety yards. 
Queſt. 3, 


Tf a boarg being 12 inches in bredth do require 
* I'2 
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I2 inches in length to make 4 foot ſquare ; What 

number of inches in length mil! make a foot ſquares 

when the bredth of the board is 16 inches ? 
Anſwer 9 Inches. 


Queſtion 4 + 
If the baſe or end of any | uid (as 4 piece of Timber 


or Stone) being 144 inches, do require 12 inches 
in length of that piece to make a ſolid foot ; What 
number of inches in length will make a ſolid{foot, 
when the ſquare at the end 15 216 [ncbes ? 
Anſwer, 8 inches. 

I will ſay no more of this Rule ; Neither will I 
treat of the Double Rule of Three, as-a;rule by it 
ſelf ; but come to the Rule of five nuwbers, Which is 
an abridgment of the other. a . 


 — — 
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Queſtion 1, 


]* 4 bundred pound weight (that is 112 pound 
weight) carryed 120. miles coſt 14 8. bow much 
ſhall three quarters of a hundred (thatis $4 pound) 


coſt, being carryed 40 miles ? 
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" THE RULE. 


Multiply the three laſt. numbers one into another, 
(that &) che third by the fourth, and that produft by | 
the fifth ; the laſt produtt ſhall be the Dividend, 

Again, Multiply the two firſt numbers together s 
the produtt ſhall be the Diviſor. Thus Diviſion being 
wade, the Quotient wil! be the namber of ſhillings 
defired. > 

Example of the former Queſtion. IS 

- Fiſt, place yournumbers according to the tenor 


of the queſtion thus, 
li. miles, Fs li. miles. 
x'23' :'120 I4 84 40 
' 320 I2 
2.2 40 8 
I12 SE D— 
13440 168 pence 
| 84 
— ; 4 
672 13449)564480(42 
1344 wh 
14112 53760 | 
'2 IG 2688 
564480 26880 
Your numbers being placed in order, reduce the 
14 5. into pence, and it 25 168 4. then _——y 
iS r.-F1 I'6 
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168 by 84, the produRt is 14112, Which multipli- 
ed by 40 the later produR, it produceth 564480 
for the dividend. | 

Then multiply 112 by 120, it prodaceth 13440 
for the Drviſor, 

Divide 5644800 by 1 3440, the quotient will 
be 42 pence ; whichis 3 5.6 d, and anſwers the 

neſtion, 

In this Rule, the fir number and fourth, alſo the 
ſecond and fifth ; and alſo the third and ſixth, are 
of like denomination and nature. 


Queſtion 2, 


If 1toli. for 6 moneths yield 3 li. intereſt, what 
ſhall 625 li. yield for 36 moneths ? 


Place them thus, 100,66, 3, 625, 36. 
Multiply the three laſt, as before is ſhewed, the 


later produt is 67500 for the dividend ; And the 
2 firft multiplied make 600 the Diviſor,then divide 
67500 by 600 (or 675 bys6, which isall one) 
the quotient will be 112 whole pounds, and 300 
(or 3) remaining, which becauſe it is half the divi- 
ſor, ſignifies the half of a pound ; that is 10 ſhil- 
lings. So the anſwer to the queſtion is 112 /Ji. 


IO F, 


H 4 {ts 


' 6 3 
600 i875 
| | 3'6 


FE — 
6)57> 54112 11250 
£65 5625 
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67500 


Which might have been given in one denoming- 
tion, namely 22.5.0 ſhillings,it before'the wark the 
pounds had beea tyrned into ſhillings, by multiply- 
ing them by 29, as hath been ſhewed before. 

- But Gnce moſt queſtions, except ſuch as are Rtudi- 
ed for the purpoſe, are apt to end in ſome fraction, 
I ſhall next treat of fraftions. 

Onely firſt, having ſpoken of the double Rule of 
"Three, this may let you know, that all queſtions 
which are wrought at once by the compound Rule of 
Five : may be done at twice by the fingle Rule of 
Three ; and the doing of them fo by two operations 
is called, 7 he Double Rule. 

As 1n our laſt queſtion, there are two things con- 
(iderable, the difterence of money ; and the diffe- 
rence of time. | 

Furſt, for the money, 

Say, if 100 /i. give 3 /j. What 625 /z? anſwer 
I8 7555 lis 4, 

© Secondly, for the time 


Of Fraflions. 20 5 
Say, if 6 wo. give 18,57 i. what 36 wo. anſwer 


Fl 2 &S He ; ; 
But this will be better underſtood anon . and 
then the Reader may uſe that which he likes beſt, 


Of Fractions. 


He wdfd Fraftion ſignifies a breaking Or 
breach of any intire thing into parts ; and 
when a number js broken ſo,the parts (which 

mult needs be every one lefſe then the whole ; and 
the whole is accounted but Oxe or 4 nity) being leſle 
then Unity, are called Fra&ions (that is fragments 
or pieces) of Unity. Now the Unite, or intire 
number which is to be broken, may be any thing, as 
one poand, in reſpe of which, ſhi//iugs, and pence 
& farthings are Fraltions, or,one ſhi/ling,n reſpect 
of which, pence and Farnigs are fra&ions ; Or, one 
peny, in reſpe&t of which, farthings are Frattions ; 
and the like of zejghts and weaſures, or any other 
thing to be broken into parts. 

In Frattions, we ſhall treat firſt of Nameration, 
then of Asltiplication and Diviſion, then of Re- 
duttion , and laftly, of Addition and Subſtrattion. 

The reaſon of this Order will ſoon be ſeen , for 
Multiplication and Diviſion are here much eaſier 
then Addition, &c, and therefore ought to be lear- 
ned before them, 


Nume- 


106 


—oI _ 
7 4 _ ou M. 4 T D X 


Numeration. 


Umeration is nothing elſe but the way of 
writing Fraftions ; and that this may be 
"WV done, we muſt confider that/any #nite,or 
Number repreſenting an U xite, may be broken into 
two parts equal ; and then each of the parts is called 
one ſecond, Or ba/f, or it may be parted into three 
equal parts, and then each part is called one third ; 
and two of them are called two thirds ; and the like 
may be underſtood if it were parted into 4,5 ,6,7,8, 
9, 20, 50, or 100, or how-many ſoever. 
Now to write thefe ; do thus, 


Cone half ? ſz 

one third | : 
j one fourth L 
q one. fifth $1 

Write < one fixth > Thus < 5 

| one ſeventh | 7 
[ one eighth x 

one ninth | 1 
tr tenth H 


In every one of theſe 10 Fra#ions, the Number 
below the line is called the Denowinator, and it 
ſhews into how many parts the nite is broken, 

The rumber above the line ſhews how many of 
thoſe parts are taken, or contained in the Fraion, 

and 


_— 
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and is therefore called the Nameratoy : Soin the 
Fra&ion 4 : the Denominator 5 ſhews the nite to 
be broken into 5 parts: and the Numerator 3 
ſignifies 3 of ſuch parts to be contained in the 


\ Fraftion ; Which Fraction therefore 1s called cbree 
fifths. 


And here it is plain ; that, As the Numcrator is 
1n proportion to the Denominator : ſo 1s the Frafti- 
onto 1, or Unity, for 4 or 4 : or any the like, is 
equal to 1, 

Ard therefore all FraQtions are quotients of leſſer 
numbers divided by greater, as + fignifies 4 to be 
divided by 7, and as the dividend 4, is to the 
diviſor 7 : ſo is the quotient $ to Unity. 

And therefore this line of ſeparation Which is 
drawn between the Dividend and Diviſor, doth 
properly fignifie Diviſion, 

Hitherto we have ſpoken only of ſuch Fraftions 
as are leſs then 1 ,and thoſe are called Proper Fraftie 
ons : but there are alſo 24, 34, 55, 64, and the like 
mixed Numbers , which ſo written fignifie two and 
an half, 3 and 3 quarters, five and a ſeventh,6 and 
3 fifths. Theſe by multiplying the whole Numbers, 
by the Denominator, and tothe product adding the 
Numerators reſpectively, are turned to 4,*£, '5, *3, 
which are called /mproper Frafions, becauſe every 
one of them contains more then Unity. x 

Theſe, nevertheleſs may be multip/yed, divided, 
added, or ſulſtrafted in the ſame way as are proper 
Fraftions. And this ſhall ſerve for Naweration of 
Frattions, 
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{ltiply all the Numerators together, the laſs | 
4 produtt ſhall be the Numerator of the pro- | 
dutt required : Likeniſe multiply all the Denomina- | 
tors together,the laſt produtt ſhall be the Denomina- |} 
tor of the produdt ſought. 


Example i 


4be to be multiplyed by 5, Multiply the V«- 
merator 3 by the Nameratur 4, the produGt is 12, 
for the Namerator of the new product. Alſo mul- 
tiplying the Denowinator 5 , by the Denominator 9, 
they produce 45, for the Denominator of the defi- 
red product, ſo that produRt which was required, 
15 53- | 

Example 2. 


{3 b £5, and 3 were to be multiplyed all to- |} 
gether, begin with the \umerators, ſaying, once z {| 
IS 3, and 3times 4 is 12, and 12 times 5 is 60, 
and 60 times 3 is.1 80, for the Nuwerator ; Then 
multiply the Denowinators : ſaying, 2 times 41s 8, 
and 8 times 5 is 40, and 4o times 9 is 360, and 
360 times 11 is 3960, for the new Denominator. 

50 
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So that the product of all theſe is ,382, that is equal 
to +, as ſhall be ſeen hereafter in Keda@ion. 

And thus it appears, that proper Frattions being 
lefſe then One, are ſtill made leſsby 4ſattiplying 3 
as here the, produR 2; i$'muoh feſs then rh which 1$ 
the leaſt MultiEyer ; and the i#aſon hereof is plain, 
for ſeeing A1»/tip/ication 1s bur the taking of a 
Number, a certain number of times, if that number 
of times be more then 1, then the Number to be 
taken is increaſed by being taken More then once x 
but if the Number of times be 1, it is not increaſi 
nor diminiſhed, but is till the ſame; Laſlly, If 
that number of times be leſs then 1, as 4, the num- 
der not being taken once, but half of once, produ- 
ceth a number leſlſe by halt; that is, the half of the 
___ to be taken , and the like reaſon is of all 
others. 


LS 


Example 3. 


Multiply the mixt Numbers 33, 43, and 52 : 
Firſt, (as hath been ſhewn already) turn them to 
improper fra&tions : thus, firſt, ſay, 2 times 3 is 
6, and11s7, Sothe firſt is }. Secondly,z times 
4is12,and 118132: fo the Seconds *2, Laſtly, 
4 times 5 is 20, and 31$23 : ſothe laſt is *3.Now 
the fractions to be multiplyed are 3, '4, and *2, 
Firſt, for a new Namerator, ſay, 7 times 13 ig91, 
and 91 times 23 18 2093, for a new Numerator. 

Then ſay, 2 times3 i$6, andG times 4 is 244 
So the new Denominator 18 24. 

And the product of all theſe frations is **3,that 
is, if real divifion be made, $7-;. 


Diviſion, 


II 
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Divil: 

IVIHION: 

'D Iviſion, To divide one fraction by another, 1s 
but the croſs multiplication of them ; that 


1s, the Noameratty of the one, by the Denominator 
of the other , and hereby the proportion of oe 


fraKion to anorher 15s ſeen, 
Example # 
24 Divide 4 by }, to doit, ſet 


them thas':: and multiply as 

the croſs leads; Saying, 3 times 

$ is 24, which ſet over the 

Croſs for a new WNumerator, 

24 and 6 times 4 1s alſo 24:which 

ſet under the Croſs for a new 

Denominator ; ſothe quotient is 32, that is 1,which 
ſhews the Fractions to be equal one to another. 


Example 2. 

Divide by 3. Firſt, ſet 

them thus : And ſay, 3 times 

4 91s 27, fora Numerator, and 
g 5 times 41s 20, for the Deno- 
minator : {0 the quotient 1s 

5» and ſo many times is $; 
contained in ,that is, as 27 1s 

to 20, ſais to z,and ſ0i537t01, In 


=_Y. 
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In Diviſon it is to be remembred, that the Ny- 
mwerator Of the quotient ever ariſeth of the NVumera- 
cor of the Dividend ; And the Denominator of the 
quetient comes of the Denominator of the Dividend 
each being croſs multiplied as before. Andalſo 
remernber”alwayes to ſet the Dividend) orgttigleft 
hand. of the Croſs. of y £ 

If a Fration be tobe divided by a whole num- 
ber, Multiply the Denominator by that yubybergthe 
product gives the new Denominator,and the Nutogy 
rator remains the ſame, So if 4 be divided by 9, 
ſay 9 times 4 is 36. So the quotient is yp, 

Or if 3 vere to be multiplyed by 9, the produRt 
(by muluplying the Numerator þy 9,) will be 4 : 
that is, 25. 


E xample 3, 


Divide ?3* by **z, thus : 2880 
ſay 320 times 9 18 2. 880,for 
a Numerator ; And 8 times 
45 is 360 for a Denomina- 


tor. $0 the quotient is *735,08 
di 


T's 360 

For *z* is equal to 40,and 
4 equal to 5, but 40 contains 5 eight times. 

And ſo in the ſecond example, it may be proved, 
that as 27 to 20, ſ0is4 to 3. Por firſt, multiply the 
two middlemoſt, then 20 times 2 is ©3,thatis 12. 

Secondly, multiply the firſt and laſt,and then 27 
times 2 is *3* : that 1salſo 12, 

Wherefore by that which hath been ſaid in the 
Golden Rule, the four Numbers 27, 20, 4,3, arc 


proportional, 
ReduRion 
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\-EDUCTION OF FRACTIONS 
, 1s threetold. 
I 7s redgce one frattion (Which is not al- 
ready in tlig leaſt) co 4 leſſer Denomination. 
. > To reduce many trations of divers denomina- 
tibnr, ts one denomination, 


3 Toreduce any /rattion from one denomination 


(as near as may be) to any other denomination dei- 
red. 


I, For the firſt of theſe, To redace a Fraftion to 
its /enft terms. Divide both the Vamerator and the 
Denombnafor by the greateſt Common Diviſion that 
you canthink of , the two Renity being placed 
reſpeRively in a fration,that fraftion ſhall ve equal 
to the former fraQtion, and in leſſer terms, 

So (in the 3 Example of Djvi/ion) toreduce *75; 
eo 7, divide 2 830 by-360, the Ruotient 15 8 : then 
divide 360 by 360, the Quotient 1s 1, and the new 
fration + 1s equal to the former fration *333, and in 
leſſeterms, as you may ſee, But to find the great- 
eſt common diviſor, this is 


The Rule. 


Divide the gieater term by che leſſer (Imean by 


= - 


_— . - . - 


ReduRionc 13 
terms, the Namerator and Denominatcr) and by the 
remainder (it any be) divide the diviſor, and if any 
thing ſtill remains, by that divide the laſt diviſor, 
continuing this courſe till nothing remain greater 
then Unuty ; that diviſor which i leaſt of all, is the 
greateſ} Common meaſure of both terms, by which 
both being divided, and the quotients placed like 4 
Fraction, that Fraction [hall be equal to the former 
Fraction, and in the leaſt terms, 


E xample. 


Reduce *72 tothe leaſt, rerms.; firſt divide 148 
by 16, the quotient 1s 9, and 4 remains $ again, 
divide 16 by 4, the quotient is 4, and nothing re- 
mains ; Wherefore takjng 4, (the laſt diviſor) for 
the greateſt common diviſor, by it divide 148, the 
the quotient is 37, and by it divide 16, the quotient 
is 4, Theſe two laſt quotients placed orderly in a 
FraRion, make *4, which is equal to *{;,and inthe 
leaſt terms, for no number greater then 1, will di- 
yide evenly both 37 and 4. 

Other wayes there are of leſſening FraQtions, as 
dividingthe terms (if they be even Numbers) by 
2, and the quotients {if even) again by 2,. or elfe 
by 3, or any other Number that will divide them 
both evenly, that 1s, leave nothing remaining, but 
the former Rule being general and eafie, ſhall ſerve 
for all, 

I I. Now ſecondl y, To reduce many Denomina- 
tions to one common Denominator, Let the Fracti- 
onsbe 4, 2, #,4, 2, io be reduced all to one de- 


nomination. 
I THE 


IS 
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THE RULE. 


Multiply all the Denominator, together, and the 
laſt Produtt ſhall be the common Denominator to «/l 
the Frattion; Then multiply every particular 
Numerator into al! the Denommators excepr his 
owns and the laſt Product ſhall be Numerator to that 
Fradtion. | 

Thus to reduce the. forementioned Fractions 
x Ss 7 #» x4 Into one Denomination * Say » 2 
times 4 is 8, and 8 times 5 18 40, and 40 times 
81s 320, and 320 times 19 js 3200, this laſt pro- 
dut 3200 ſhall be the common Denomin-ter. 
| Then to get Numerators for every one of them : 
As firſt, fof the firſt , ſay 1 time 4 is4, and 4 
times 5 is 20, and 20 times $ is 160, and 160 
times 10 18 1600, For the firſt Naweration ; fo 
the firſt Fraftion reduced is 1522, Then for the. 
ſecond Numerator : Say, 3 times 2 i$6, and 6' 
times 5 1s Zo, and 3o times $ is 240, and 240 
times 1018 2400, So the ſecond fraftion reduced, 
IS 55. After the ſame marner may the other 
three be reduced to 3532 for the third ; 5333 : for 
the fourth ; and 3332 for the laſt-; theſe are ſeve- 
rally equal to the other, the firſt to the firſt, &c, as 
may be proved thus, 

Let the Unity be a pourd Srey/ing, then 


The 
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52 
The + of it is 10 
and + is I5 

and 2 is 16 d. 

and 7 1s I7 6 
and 7; is 18 

fo d. 

In all 76 6 


That is 3 whole Unites, and 16 s. 6d. ovet z 
Turn 16 5, 64. all to fix pences, it is 33, and be- 
cauſe 6 4. 1s the fortieth part of a pound , therefore 
all the FraQtions are equal to 342, 

Now add the new Fractions (which being 3ll of 
one denomination) may be added like whole Nuin- 
bers ; thus, 

1600 
2400 
2560 
2809 
2880 
In all I2240 

Which divided by the D2nominator 3200, the 
quotient is 3 2523, Now 2£28, reduced t6 the 
leaſt rermes, as hath bzen ſhewed how it may, will 
de 22, ſo the ſum of theſe alſo is 3 43, which 1s equal 
tothe ſum of the Frations given to be reduced, and 
therefore they are equal in ſum, and might be thus 
proved equal ſeverally, that is, the firſt of them 
propounded, to the firſt reduced, Divide the Nu- 
merator 1600 by the Numercator 1, the quotient 1s 
i600, Alſodivide the Denominator 3200, vy 

I 2 tne 
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the Denominator 2, the quotient 1s alſo 1600, and 
ſo may any of the reſt be proved equal by the equa- 
lity ot quotients, But leave at 33 plain enough 
already. 

ITI. Thirdly , Any Fraction being given to 
change the denomination to any uher more requiſite, 
retaining ſtill (as near as may be) the ſame value. 


THE RULE. 


Mnltiply the Numerator given, by the Denomi- 
nator required, and divide the product by che Deno- 
minator given ; the quotient ſha// be che Numerator 
required. 


E xAmples 


Let the FraCtion given be .7 of a pound S7erling, 
what is that in the twentieth parts or ſhillings ? Mul- 
tiply 7 by 20, the product is 140, which divided by 
13, thequotient L075, that is, 10 s, and 43 of a 
ſhilling : which may be brought to pence thus,mul- 
tiply 10 by 12, produt is 120, which divided by 
13, quotientis 94d. And again, multiply 3 by 
4, the product 15-12, which divided by 1 3,quotient 
1s 37 Of a farthing, ſo ſeven thirteenths of a pound is 
Io 5, 94. and almoſt a farthing. 

- Buthe which 1s reſolved to have it in the ſmal- 
leſt coin, may do it at firſt work ; for ſeeing a far-, 
thing is the 960'paxt of a pound, multiply 7 by 960, 
they produce 6720, whichdivided by 13, the quo- 
tient 1s 516 farthings, and 4; of a farthing : theſe: 
farthings my de tazned to ſhillings dividing by 48, 
or to pence dy 4, as 1n Reduction. _ 

iS 
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This Rule though it be brief and plain, is of 
oreatuſe in Arithmetick ; either for turning Natu- 
ral and-ſurd Fractions into Decimals ; or any other 
defired Denomination, with ſuch facility and ſpeed 
as may be wiſhed,” \ 

SF V} Frattion of Frattions. 

In redu&ion-of Fraftions, ſome make another, 
or more parts, as Frattions of Frations for one : 
that is, when there 1sa part of a FratFion, or a part 
of a part of a Fraftion, &c. to be valued in one 
fration, 

, THE RULE. 


Multiply all the Numerators together, the laf 
product /hall be the Numerator deſired : Then mul- 
tiply all rhe Denominators togerher, and this laſt 
produtt ſhall le the Denominator ſought. 


'E xample. 


Let the Fraftions of Frafions propounded, be 
2 of 3 of +, fot ſo they are uſually written , and: let 
the Numerators be-multiplyed : ſaying,q times 3 is 
T2, and 12 times 1 1$-12, the Nawerator there- 
fore required 1s 12 : then for the Denaminarorldy, 
5 times 41s 20, and 20 times 2 18 40, for the De- 
nowinator required ; and 3x is equal to 5 of 4 of z. 

Proof. 

Let the Unite be 4© 5. one fifth of 40 is 8, and 
therefore 7 is 32, of which one fourth is 8, and + is 
2.4, Of which one half is 12, and therefore 3; is the 


juſt ſum of all the Fraftions, This needs no further 


exemplitying. 
7 I 3 Addition, 


., 
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Addition. 


T © add many Fractians into one ſum, conſider 
whether « anc be all of one Denomination or 
divers ; if of one, Then add all the Name- 

rators together into one ſumme, 'that ſumme 1s the - 

new Numerator : and the Denominater, in this caſe 

15 not altered, 


E xample. 


Let the Fractions to be added be 3, 4, $, 4, Add 
tne Numerators : ſaying 2 and 4is6, and 5 is11, 
and TI is 12. So the ſumme of them all is * 2, that 
15 3 Unites. 

As, let the Unite be 20 5. one fourth is 5 5. and 
718 10s.and4ig 20s. Which added to 10 s, is 30 
s. then Lis 25 s. Which added to thirty ſhillings 
gives 55 5. Andlaſtly, 31s 5 2. which added to 
55 s. makes 60 x, that is 3 times 2© 7, that 1s 3 / 
or 3 Unites, 

Bat if the FraQtions to be __ be of divers de- 
nominations ; as let them be 4. 4,5, 7, then (by the 
Redaftion afore- -going) they mult be turned all inro 
one denominacion, and then they will be 438, 4s, 
irs and 533, and maybe addeq like thoſe before : 
thus, 

| 320 


SubſlraRtion. lg 


In all I 5 8'0 

So the ſumme of all is 434, or 37: that is,3 +3, 

which if it be money, and the Unite x /. it is then 

3/.1s, and 10d, as may be tryed thus : Firſt 3 of 

a pound, is 135. and 4d, and 4 is 15 s. and + is 

16's. Laſtly,71$17 5. 64, Theſe all added toge- 
ther, the ſ\umme1s 3 /,1.5. 104, 


Subltracion. 


N SUBSTRACTION of one Fraction 
from another, if they be both of one denomina- 

tion , It is done by taking the Namerator of one 
from the Namerator of the other, the remain is the 
new Numerator, and th? Denominator the ſame as 
before. 

So if 3 be ſubſtrated from 5, the remain is, 5 the 
like of all others. 

Bit if they be not of one Dencmination, they 
muſt firſt be reduced to be ſo; then that which 1s 
ſaid before 1s ſufficient. 


I 4 Concerning 


I'50 


—_— = / WT 


Concerning the Golden 
Rule in Fractions. 


| He Go/den 'Rule in Fraftions 1s the ſame as in 
-'& : whole Numbers, I will give you but one 1n- 
ſtance. RT. 3 

If 5 of 4 yard of Tape cof 5 of 4 pewy, what ſhall 
one inch, that ts, xx of a yard coſt ? 

Multiply the ſecond by the third, the product is 
53» Which divided by 4, th2 quotient is z{4 of a 
peny, for the price of z7 of a yard. , 


"2" 3" ©" Otherniſe, -1 

Seeing 4 ofa yard may be turned to 27 inches : 

Say, if 27 coſt ;, what 1 ? divide 4 by 27, it makes 
7z tor the anſiver,; which 1s equal to 4+, and 1n the 
leaſt terms. 
. And whereſvever this may be done, to have the 
fiſt and third Numbers Fractions of one denomina- 
tion,the beſt way 1s to work with their Numerators, 
pot regarding their denominators at all ; As, If 2 
coſt \, what 3? Inſtead thereof write, Jf 2 coſt 4. 
what 7 2 Multiply 4 by 7, it produceth *4, which 
divided by 2, the quotient is *x, and that is the an- 
ſver in the leaſt terms. 

And all this while it ſhould have been noted, that 
the Fra&tions are ever written in a ſmaller figure 
then the whole Numbers, 
| by The 


— 
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THE RULE: 


Practice. 


N the Go/dex Rule, or Rale of Three Dire@, 
I intimated ; that if the firſt of the three Pro- 
portional Numbers given were One, that then 
the Produt of the ſecore and third numbers 
eives the fourth Proportional Number ſought with- 
out uſing of any Diviſion ; — Alſo, that if the ſe- 
cond or third of thz Proportionals given were One, 
then there was no need of 1{«/tiplicarion ; but di- 
viding the greater of them by the tirſt, the Quotient 
ſhall be the fourcn Proportional ſought for. 

And from hence is framed this Rule of Pratice, 
(by ſome called the Merchants Rule) which al- 
wayes hath One, an ingredient in the Queſtion, 
and it 1s no other but an Abridgement or Compen- 
dium of the Rs/e of Three, when One 1s one of tte 
three Proportionals given, 

And that ſuch Queſtions thar are to be reſolved 
by this Rule may be the more readily and eafily an- 
ſivered (Money commonly being one of the three 
Terms) 


122 PraFice. 
Terms) it 1s expedient that he which-intendeth to 
make much uſe of this Rule ſhould have readily in 
his mind the Ewen or Aliquet parts Of a Pound, of a 
Shilling,and of a Peny. And alſo to have in Alewory 
the ſeveral ProduF#s of 12 (the number of Pence in 
one Shilling) multiplied into 2, 3,4, 5, 6, 7, 8, 9, 
Io, It, and 12, All which are fet down in the _ 
three ſmal 7'«b/es following, which ought firſt per- 
- feQtly to be learned by heart before farther Progreſs 
be made into this Ruls, | 


TABLE I. The Aliquot or Even parts of 4 
Pound or 2G Shillings. 


fh—d.) 8 \ 
L-— © | One Twentieth +: | 
2— © One Tenth ;; 
2— 6 One Eighth 4 
| 3—4 2isthee One Sixth 2 © lo a Pound 
4—0 One Fifth -: | 720 5. 
g— © One Fourth + | 
6— 8 One third _ | 
10-0) c Oae half ; 3 


TABLE 
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TABLE II. The Aliquot or Even parts 


of a Shilling. 

d,- 4. F 
t—0o] +. One Twelfth. 

yp 3 —3 | T on wy 
2 —O1, » One Sixt hg 
2—ofs thee * One Fourth 29fa Shilling. 
4— © | z One Third 3 
6— 0) C + One Halt. J 


TABLE III. The ſeveral Pence in 4 
| Sbilling wnltiplied by 12, 


ence multiplied by 
2 produceth | 96 


IT 
m 9 
vw & 
O 


| For the working of the Ru/e of Praftice, when 
= Price given is the Equal parts of a Shilling, 
enis 1s 


THE 
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+ THE: RULE. 


Knowing by your Table, what part of 4 Shilling 
it is, (whether x, 3, 4, &c.) divide the fon pron 
pounded by it, and the Quotient ſhall be the number 
of Shillings anſmnering your Queſtion. | 


"US xamples 


At 64d. the Ounce , what 7625, Ounces? -Six 
Pence is (by your Table) + of a Shulling, wherefore 
take one .half.of y625,. and. it 1$ 3812 s7and I re- 
maining, whict! 1is 64. So that 7625 Ounces, will 
coſt 3812 5. 6 d. which is reduced into Pounds, by 
cutting of the laſt figure towards the right handwf 
3812, and taking the half of the other figures,which 
will be Pounds, and if one remain in takingof the 
halfitis 105, — So the figure 2 being cut off 
from 3812, the halfof 381 is190 and I remaining, 
which 1s 190 Ji. 12's. So the price of 7625 onn- 
ces will be 190 /j. 12 5.6 d. And fo muſt yoy do 
for all others. As if the price be x take 5, if + take 
3» as by the Examples following. wy 


f 


(1) At 6 d. the Ounce, what 7625 Ounces ? : 
x 38112 6d. 


I90- 13 — 6 4. 


(2) At 4d. the yard, what 3621 yards ? 
: 12017 
60/i, 75, Od. 


(3) 


J 


Praftce, I25, - 
(3) At 34. the Gallon, what 989 Gallons ? 


F 24179 3d. 
- dS P& 6 


(4( At 2 d. the Pound , what 1760 Pounds? 
T I112]6 8d. 
56 li. 6 5. 8d. 


(5) At 1 4. 24,the Ell, what 9623 Ells? 
F 12012 10 d. 2 9 
6011.25.10 d. 2 9» 


(6) At 14. the Ounce what 672 Ounces? 
1s 516 PE 
2 /t, I6 Ts 


BM Thus have you Examp/es when the price is even 

parts of a Shilling,But when they are-«neven parts of 
a Shilling,as 5 d. 7 d. or the like, then you muſt do 
the work at tivo or three Operations, though in the 
ſame manner, As Pence 


5 3 ang - 

; and 3 

If the { | | and 4 

Price be 9 take for Il 6 and 3 

| I'O 6 and 4 
2 1 6 and 3 and 2 

Pence S is 


Example! 
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Examples of theſe mneven Parts of a 
Shilling. 


(1 )Ats d. the Gallon, what 6254 Gallons ? 


31834. 1563 64d. 
152d, I 942 44. 
5 260l5 104, 


I30 /j. 5s. IOd. 


(2) At 7 4. the Ounce, what 9271 Ounces ? 


5184. 3090 4d. 
: +18 3d. 2317 9d. 
7 54018 1 d. 


270 /j, 8}. 1d, 
(3) At 8 d. the Yard, what 7952 Yards ? F 


315 44. 2650 84. 
Sis 44: 2650 8 d. 
g | 53010 4d. 


265 li. Is 46. 
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(4) At9 d. the Ell, what 3769 Ells > 


1i$864, . 1884 6 4d. 
3153 d, 943 3d. 
9 28216 9d. 


I42 /i, 6;. 9d, 


(5) At1o d, the Dozen, what 625 Dozen? 


L] 1564. 312 6 d. 

+18 4d. 208 : 44, 
— —_— I 
10 5210 IO d, 7 


26 /i, Os, 104, 


(6) At 11 4. the Pound, what 6952 Pound? 


186d. 3476 

2 183d, 1738 

TIP A II58 814. 
I1 63712 oh $4. 


JIG Nc 12 5; B& 


(5) At 124. or 1 s. the Ounce,wvhat 9871 Oun. 
; of 20 x. therefore -; 98712 is 
493!ts I 25, 


If the Price of the Commodity 15 i Farthings, 
or Half pence, bring the Sum into Pence, 2nd work 
as in the preceding Queſtions, anc accoruing ta the 
following Examples 

(7) 
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(1) At 1 g. the Pound, what 6392 Pound 3 


; 1598 
IT 1313 2 d. 
-6li. 13s. 2 d, 


> 


() At 24. the Ell, what 3625 Ells 2 
x 1812 2 4, 
T7 I5lr 

7 li. Il s. Od. 29. 


, 


« 3) At 3 9. the Ounce, what 7321 Ounces ? 


/ 4517 
| 23 /6.17 5.6 d.3 4, 


This 1s the manner of working for the even parts 
of a Peny, but if they be uneven parts; As two pence 
3 farthings, five pence 1 farthing or the like, ork 
firſt for the even parts of a Shilling, and then for the 
farthings, wbich added the work is done. As intheſe 
Examples. | 


(1) 


"—_— 


Pragice, 
(1) At 34. 3 9+ the Ell, what 817Ells? 


ago Fr . = 


5 204 3 4+ 

; 7-4 

2515 
I 2/j.15 j.Od; 34.5 
(2)At 44.19.the Pound, what 7138 Pounds ? 

7 1189 8 
again 1189 8 
I 14S. ST 
25218 fb OL 


126 li. 85. Od. 


For the even parts of a Po#nd, you muſt take the 
parts as you find them expreſſed in the Table as for 
10, the +, for 5 s. the 5, for 4s. the x; as in Ex- 
ample 

(1) At2 5, 64. the Ell, what 6294 Ells? 

F 786 /i. IF s, 


(2) Ar 4 5. the Ream, what 735 Reams? 
. I 47 /t. 


If (in this Rule) at any time the: Queſtion con- 
fiſts of the parts of an Ell, Tard, Pound, Onnce, 
Croſſe, or the like ; you muſt deal with the whole 
Ells, Yards, Ounces, &c. firſt, and afterwards add 
the price of the 4 3 4,0r what other part ſoever it be. 
And this much 11 ſafhce for this Rule of PraQice 

K The 
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The Rule of Fellowſhip. 


- | His Rule is uſeful for Merchants, and all ſuch 
as Trade in Companies, with a Joynt ſtock ; 
and muſt ſhare a 'proportioval part of the gains, or | 
loſs ; every oneaccording to his ſtock which he laid 
In. 
' The Rule is two-fold, with eqsa/ time z or with 
#nequal time,' ' 
That which 1s with equa/ time, 18 commonly cal- 
led, The Rule pom without time. 
 Ofthis we will firſt ſpeak. 


The Rule. 


- fs the wholt Foym ſtock #5 to 41! the gain or loſſe ; 
So ts each mans particular ſtock, to his part of the 
gain, or loſſes 
| Example 1. 


T wo-Purchaſers A. and B. buy 700 |, a year 
Land for ever, (when money is ac 8, per cent,) for 
14000 [, of which A. paid 8000 l. and B. 6000 |, 
«fter 5 years (money being fallen to 6 per Cen.) 
they ſ1/lit for 187001, ſothere is gained 47001. 
how much of this maſt A. have ? 

Fir for A. 
.. Say,if 14000 gain 4700, What 8000 ? anſver, 
2685 yours 
6.7 Then 


——  _ 4 
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Then for B. 


If 14000 gain 4700 , What 6000? anſwer 


2014 422%, As bythe following operation doth 
appear. | | 


(I) For A, 
l. lo bh 
If r 4000 gain 4700, what 800a., 
8 


14000) 37600000(268g5 13552, 


28000 
96000 


> — 


$4000 
1 20000 


—_—_— 


112000 
80000 
ng 


70000 
I 009 0 remainder, 


K 2 (11) Far 


4 
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I) Pot B. 

RE $39f | TALLY A de.; 
If 14000 gain 4700, what 6000 . 
| 6 


I 4000)28200000(201 4:475:5. 
2 8000 
20000 


14000 
62000 
56000 
4000 remainder, 


Here note, That this Work might have been 
much abreviated, if from each of the three numbers 
you had cut off two Cyphers towards the right hand, 
as hath been formerly ſhewed in the Compendiums 
ot Multiplication and Diviſion. 

Now for the proof heret, 

If you add 2685 15555. 
which is the ſam that A. gained , 

To 20TI4pooust 
The ſum which B.gained;the ſun of them is 4700. 

Which is equal to the total gain. 

And according to the proportion of theſe two 
Numbers : that is, as $to6, or qt03, So they 
ought to have parted the yearly Rent alſo, all the 
time they received it : that is, A. ought to have 
409 |, yearly ; and B.zco /, E x.1wp/e 


4o0" 


Kan £2 COP 
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E xAmpl 1 '2, 


A. B. and C. joyn their moneys to make 4 ſtuck of 
25020 |, of which A. laid in 100001. B, $0001, 
and C.pmut in 7000 |.nith thu after a vertain time in 


trading) they gained 7500 l.how-muſt thi be parted? 
Firſt for A. 


Say, if 25000 gain 75 00, what 10006 ? 

Oc ſhorter, if 25 get 7;, what 10? Multiply 74 
by 1 o, it produceth 75, which divided by 25, the 
quotient s 3 thatis, (reſtoring the three Cyphers) 
3000 /, for A. Z 


Then for B. 


Say, if 25000 gain 7500,/what 8000 2 

Oc ſhorter, if 250 get 75, What 80? 

Multiply-and divide as the Go/den Rule requires, 
and to the quotient reſtore the two Cyphers, then it 
will be 2400), for B. -—_ 


 Laflly, for C. 


| Say, if 250give 75, what 70? anſiver 21, to 
which put the two Cyphers, it makes 2100 for C, 

And theſe three 3000, 2400, and 2100, being 
added together, make 75 00. And have that pro- 
portion as the particular ſtocks had : and therefore 
the Work is right, 


K 3 (1) For 
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(1) for A. 


IK 25 gaing 4, what 1 ;, 
Re "g 


vo = 
| +5 (3 3090 
25 A. 


# 


— 


{i for A, 


— 


(11) for B, 
If 240060 gain 75» what Yo ? 
| | 0 


250) 6000(24 


— 


5OO 
I ©00 


I ———— 


IO©O0 


2400 forB, 


— 
Mi 


/111) 


em. —{ ———_ —_— —— 
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(117) for C. 


If 250 gain 75, what 70 ? 
70 Ha. 


350) 525021 


250 

| | 2100 for C. 

Andif inſtead of gaining 7500 /. whereby every 
one 15 ſuppoſed to have his ſtock, and a part of the 
gains'; they had loft 7500 /. then their particular 
ftocks had not been due to them, bnt ſo much as 
would be left after their propottional parts of the 
loſs were abated. 


Ex1mple 3+ 


A. B. and C. ith a joynt fkock of 25.000 |. pain 
7500 : of which A. gets 30OO, B. 2400, C,2100; 
what nas their ſtock ? 

This is but the Converſe of the tormer,therefare , 


ſay, if 5700 require 25000, What dath 3000. re- 


quire ? T0000 for A,and ſo work tor the other tg. 

Many examples are of little uſe (except ta load 
the Readers memory) where the: Rule is ſo. thort 
and plain ; 1 will therefore-add no more to this part 


of the Rule, but immediately come 'to the Rule of 


Fellowſhip with time, | 
K 4 The 
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The Rule of F ellowthip 
with time. 


His Rule is ta. be uſed when the times of the 
continuance of the particular ſtocks are une- | 
qual,and differ ; ſo that here the difterence of time, 
and alſo the difference of ftock being both to be 
conſidered ; it can be done no better way then by 
taking the Pome of, them- both to be the particular 
Rack ; and all thoſe Pozers added, to be the whole 
tock, that which I call the Poxer 1s the product of 
the money .of, every one multiplyed by his time ; 
And then | 
| THE KUHLE. 


As the ſumme of thoſe Produtts, x to the mbole 


gain ; ſo veach particular produtt, to its part of the 


AlN. 
F \ Queſtion 1, 


. Three Merchants 4. B. C. make a flock of 
T©O00 |. of wbich A. layes in 4000 fir 3 moneths, 
B. 30001, f.r 6 moneths; and C. 30001, fur B 
monetbs, th this they gain 20001, what is each 
mans ſbarg *- | -*-* | 
-"PFirſt,for A.multiply 4600 by 3it makes 12000, 
let that be accounted his particular ſtock, 

Secondly, forB. multiply 3000 by 6, it makes 

I 8000, his particular Stocx. 

| | Laſtly, 
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Laſtly, for C. multiply 3000 by 8, it produceth 
24900, for his ftock,add theſe,they make 5 4000 /, 
for the general ſtock ; then ſay, | 

For A. 

If .5 4000 give 2000, what 12000? anſwer, 
666 3353+ 
| Then for B. 

It 54000 give 2000, what X 8000 ? anſiyer, 


444 Fi5«5* 
Laftly, for _ my 

If 54000 give 2000, what 24000? anſwer 
_ 

The three Fraftions may be reduced (by dividing 
each Numerator, and Denominator by 6000) and 
then the three ſhares will be 444 4, 6665, and 
8883, wkich altogether make 2000, as they ought. 


QuneFtion 2. 


T bree Farmers, A. B, and C. lay oxt 1000 h. to 
fecck their groands with Cattel, of which A. put in 
2001. for 6 yexrs ; B. had 300. going for 4 years; 
and C,5001. for 2 years ; at theend (by anſea- 
ſonalle times) there was loſt 200 I. which made the 
remain of their ſtock, but SOOT, what bad each -ozan 
left ? 

Multiply 200 by 6, it gives 1200 :; Likewiſe; 
300 by 4, it gives 1200,Laſtly,500 by 2,the pro- 
du is 100c;all theſe are 3400 for the joynt ſock. 

Then firft tor A, 

Say, 1f 3400 looſe 200, what 1200? anſiver, 
70375; tur A, to which B, is equal, becauſe the 
poiyer of his Rock is (0, 

There- 
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Therefore for C. 


1f 3400 loſe 200, what 1000? anſwer, 
28 


58 $352. Sothe 3 ſhares are 70 33,70 33,a0d 28 52, 
equal to 200, 
- - Now becauſe Gam in 200, and loſt 70 32, ſfub- 
tra& the loſs from the ſtock, remains 129 34. 
And ſo doing for B, his remain will be 2894. 
And for C, his remain is 4415;. Now theſe 
three remains, 12974, 22974, and 44153, Make up 
$00 }, which was the'whole remain. 


Queſt. 3. 


Aerents acloſe for a year, topay 801. be puts 
into it 20S ſheep 1 2 moneth; after B. puts 40 ſheep 
ins: and 5 moneths after that C. puts in 190 ſheep , 
how much muſt every one pay of the rent ? 


Multiply 200 by.r2, it produceth 2400 


And 40 by 10, produceth 400 
-* Lafflly, 100 by 5, (which is C. time) produceth 
In all 3300 
2 Then for A. 
Tf 3300 pay 80, what 2406? anſwer, 58522... 
Then for B. 
If 3300 pay 80, what 400? anſwer,9;3;2 
| * Andfor C, 


4900 


If 3300 pay 80, what 500 ? anliver,g $2. | 
The whole numbers make 79, and the broken 
numbers make 1. In all $0. | 


Note. 
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NWote. 


Whereas , hithexto-we ave conſidered onely 
difterence of : ime and woney 5 # May be noted, that 
there may be difference of other kinds, as perſons or 
place ; bn whatſoever they are, the' power of all 
is found like theſe by multiplication ;-*atid are tobe 
wrought like theſe, with fo many Uſes of the Golden 
Ruleas the queſtion requires. ' I will therefore add 
but one queſtion more, which 1s this. | 


Oveſt. 4." 


One leaves 4 Legacy of 900 |. amouy fonr Kins- 
folks , A.B.C.D; jo a4 B, may have twice as 
much as A,and C. thrice as mach a4 B, and D- as 
much and half a« much as C ; what ts every one to 
have ? 

Say,if A, ber, B.is2, C,6,and D.9,add theſe 
Numbers: 1, 2,6,9, together, they give 1, then 
ſay, It 18require goo, what 1 2 Anſwer is 50. So 
A, istohave 50). B.1oo }, C.zoo }, and D.q50 /. 
which are their juſt parts; and altogether are equal 
to 900 /, and the work right. 1 
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Barter. 


TO Bartery/45 to exchange one Commodity. for 

| andther,. the nature whereof will beſt appear 

. by the tefolving of ſome Queſtions,” .... | +77 
| 03 tie | @anſtionFc i 00 25, 4 

Two Merchant; Barter,” One bath Sugar at 41: the 
C. ready money, but in Barter be wil! bave 41. 
138.4d. Theother hath French Wine at 13 |. © 
the Hogſhead ready money ; at what price muſt be 
rate bis Wine to' equalize. the others advance of 

bus Sagar in Barter ! TE | 

+, Say, by the Rule of Three'direR. 

If 44. in Barter require 13 5s. 4 d. advance, what 
ſhall 7 3 /. 1n Barter require ? | 


Cr — 


[G61 8: 0.) 1. 
+ M 4—>—13--4 what 1.3? 
, : -, 13. 
3.0 
% 
+'T 6-0 X d. 
T3 (Xr4+ (4 
CATS: In 29895%(5 29 (413 
48 o AR4(X22 
I 6 © x4 
an L- 
208 © Anſwer 2-—3—-4 


Barter, I4! 


Queſt. 2. 


Two Barter,one hath 3 C, + of Ginger at 13 d. 4 per 
pound. The other bath Sugar at 15 d, + per 
pound, How vueb Sugar muſt be delivered *:7 
the 3 C. 5 of Ginger ? : 

Firſt, By the Rule of Three (or Praftice) find 
what the 3 C.; of Ginger comes toat 13d, * per 
pound, which will be found to be 23 ), x 5, For 

If x 1. cot 13d. 4, what 3 C. + coſt > 
Anſwer,22/. 1 xs, 
Secondly, Say, If r5 d. + buy 1, of Sugar, what 
ſhall 22 /. 1 5. buy ? 
Anſver, 347 77+ 


Queſtion 3. 


Two Rarter, One hath Tobacco at 14 d. per pound, 
which be will Barter for Sugar at 10d. per |. bon 
much Tobacco muſt be given for $900 |, of Su- 


ar ? 
Fra, the 8900 /. of Sugar at 104. per pound 
comes to 370 /, 16 5s. 8d. 
Then,If 14 4. buy 1 2. of Tobacco.what number 
of pounds will 370 /.16 s. 84. bay ? 
Anſwer, 6357 pound, and ſo many pounds of 
Tobacco at 14 4. muſt be given for 8990 pound of 


Sugar at 10 d. 
veſt. 4. 


T wo Barter, One hath broad Cluth at 15's. the yard 
ready m:ny,for which in Barter be will bave 16 s, 
3 4. 
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3 d.——T he other hath Wool! at2 s, 10d. per 
pound ready money ? what price muſt his Wooll be 
ſet at in Barter to equaliſe the advance which be 

pits won by Cloth, 

Say by the Rule of Three direQ. | 

If 15 5. ready money require x 5.3 4.in Bartex; what 
ſhall 2 s. 10 d. ready money require.? 
Anſwer, 2 4.——3 q. 3+ 
So that he muſt rate his Wooll at 3.5. 3 9.5 of a 
farthing per pound. 


aup— te rr On © —C————RTRIT—IT - ———_  — J— 


OF 
INTEREST 
Simple and Compound. 


N the Appendix to the Second Part of this Book, 
I have 7 ables of Compound Intereſt, Rebate or 
Diſcount of Monty, Purchaſe of Leaſes and Au- 
nuities, Whoſe Conſtrattions and U ſes are there Ex. 
emplified by the Reſolving of Queſtions ſatable to 
each Table, asby having recourſe thither willap- 
ear. But for that T'ab/es may not alwaies be at 
and, I thought it convenient hece to ſheiv how to 
reſolve Queſtions both in $ inp!e and Compound In- 
tereſt, by which Tables of that nature may be Ca/- 
culated, were there not enough already extant. 


Queſtion 


Barter. 1g: * 


Queſtion 1, * 
If 1001. in 12 monerbs gain 61. what ſhall 625 |. 


gain in 3 years or 36 moneths ? 
The Proportion is, 
As100/1,186 /. ina year, | 
So 18625 /.to112 /, IOs, 1Na year, 
; Wherefore m__ 625 /. by 6 /. and divide the 
Product by 100, by cutting oft two figures, the 
Quotient will be 37 £5; that 1s, 37 /.10s, and 
this being multiplyed by 3, giveth 112 /., 105, as 


dy the Wotk appears, 
l l. 

I CO 6 625 

6 

3 715 0 
{, $, 1 3 

112—10 11215 © 

Queſtion 2. 


If 1001, in12 moneths gain 6 1. what mill 236 I: 
IOS, 5 d. gainini6 moneths ? 
The Proportion, 
As 100/.1St06 /, ina year, 
So1S236/.10 ;. 54.1014 1.3 5.94. 3 q.ina year. 
l "3 I 
Multiply 236—10=5 by 6, 
The Product is 1419—-2—6, 
This divide by 100, which is done by cutting off 
v9 
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tvo figures of the Integer, leaving 14 /. on the left 
hand of the line. The figures on the right hard mul- 
tiplyed by 20, and the figures (or remains) again 
by 12 ; and laſtly by 4, ſhall in all give 14. 3 5. 
9d. 34. | 

Whith divide by 3, and add that third part to 
I4/.3 5.94.3 9. theſum will be18}.18 5:5 d, 04, 


as by the york appeateth, | 
4 es A 1 | 
I00—6 - 236—I0—-5 
6 
/ 14[19—3—6 
20 
Ap | $, TH II 
2 47 2X 5. 3182 
l. s, de. q. l.1.d.q 12 
X 4 —3Z—9—3 4+-14.7.1 —_— — 
—_ _ d. $217 
'F 33 3 3 9 @Q8[2 
90 
4 
q. 920 
R fo d. 
In 8 year _ -  14—3—9—-3 


In x of a yeat [4—14—J—1 _ 


I ———  —— 


In 16 moneths 18——18—-5— 0 
By this manner of Work, /f 417 l. it s. 8d. 
Le put out at Intereſt for 2 years at 6 1. per Cent. it 
will anrwunt unto (1 mean the Intereſt) 501. 28.2 d. 
Arby the Work appears. lis 


100 6 417 II 
' 20 16 
ls Ss d, lao 
Inone year 25 o1 ot }2Vflt©. 
2 BY - 9%: 
Intwo years O2,; 02 ilzv »' 
| '© wi 
130 


Thus theſe Queſtionsare wrought by the Sing/e 
Rule of Three ; But they may be otherwiſe wrought 
by the Golden Rule Compound of 5 Numbers, Of 
which n that R/e you have an Example. 


Of Compound Intereft. 


It may be wrought in the ſame manner that Sim- 
ple Intereſt was, only add the increaſe every year 
as it riſeth, to the Sum of the year before going, ſo 
continuing this conrſe, till you have gone through 
the Numbers of years required, 


Queſtion. 


What mill 500 li, amount wnto, if it be forborn 4 
years, after the rate of 6 per Cent, Componnd . [n= 
tereſt, I. Fiſt 


Barter. 


 Fuſt Work, 
li. li. 2 li, 
bn | | 6 5OO 
% 6 
ſt og 
li, zoloo 
Furſt year 30 /j, 


Add this 30 /i. found at this firſt work, to the 
500 /i. it makes 5 30 /i. then for the 


Second Work. 
lt. | lt. | {t. 
I00 | 6 $30 
| 6 
li. 31180 
Secand. year 31 /i. 
Which add to 530 /j. it makes 561 /j. 
| Third Work, 
os - | lt. ll. 
100 6 561 
| ” s 
{t, 33166 
Third year 33 1. 


Which add to 561 /;. it makes. 594 /i. 
Fourth 
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Fourth Work; 
= SDS ANG 
109... . fs How 4s ot 
ti. 35164 


For the fourth year 35 4. 


The four Prodatts of theſe four J1n/tiplications. 
being added together (having reſpedt to the figures 
cut off) do make 131 /i, which added to, the Prin- 
cipall makes 631 lj, +4, and ſo much doth the Prin- 
cipal and Intereſt amount unto, being forborn four 
years, As here may be ſeen, 


The Principal $500 [ 


1 Product 30| 00 
2 Product 31 | 8 
3 Product 334 66 
4 Product 35 | 64 

131| 10 


L > And 


Barter. 
And obſerving this method, you may reſolve any 
Queſtion for any Number of years, and for any. Rate 
: fre) th and by this Ry/e is the firſ# Table in-the 
Appendix of the ſecond 'part of this Book made. 
| Fu here it will not be improper to add two of thoſe 
Tables in that Appendix (which are there in Deci- 
tia] Numbers ) reduced into Pownds , Shillings, 
Prnce, and Farthings. | | 

The One Shewing what -any Sits of Monty for- 
born, and yh" of of years under 31, will amonnt or 
be increaſed #80. 6 ot 
"The ottiex ſeewing the preſent worth of any An- 
ity, Rent, « Portzon, for any pawmber of years td 


7 
o 


The 


-S«S v6 = 


Barter. 149 . 
I, TABLE. . The Firſt Table, Sheyjng 


. 


[S] 
> * 


bo” $6 +4 Qor | To 4ny Sun of money 
: "Ht being forborn any num= 
| S847. ber of years (under 31) 
3.6; © ill be augmented unto, 
E £2. 2. accoynting Intereſt up- 
$- S: © on 1 ntereſt at 6 per 
k Fn Cent. per Annum. 
"29 Dr , | TheUſeof the 
Table. 
© 233 3 N+ 
== WY 2s 
TIS Queſtion x, 
+ If 32411.be forbory for 
- * 7 F ww of 18 years, bow 
7. © 2» jruch will it be uncreaſed 
bY MIN. ? accopyting 6 li.per 
> 10 9 2 KCetC eappopnd Intereſt. 
= Ay 30 1 Look in the Table tor 
* 17 2 © [|r8yearsagd jight againſt 
3 ©. 6 © hityou ſhallfind 2 /i. 17 5. 
3 4 1 3 _[|14, And ſo much will 
3, 7 11 3 | /j,or 20 2. be increaſed 
3 172 © 3 [untom189yeus. 
© © 4-3 
= © 323 
s $F 10 © 
=. to 11-3: . 
4 16 5 2 
EL: $3 is 
5 6 &:8 
5 14 10. 1 


p< 
Ws 


Then 


c _— - 


150 
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Then ſay by the Rule of Three - = 


* 


If x /i.give © /i.17 ;, 14,vhat wall 3241i.give? 
TY 20 


| — 


$7 5s. 
I2 
TI5 
2 1:41 3F} 
| 685 4. 
1. 334 
2740 
_ 1370 
2055 


12 )221940 


* «a+ - 


I2 


60 


Is, 
(134915 
924 ls 
. 
li. fo d. 
924 TIS 00 


| So that 324 /i. being forborn 18 years will be 


increaſed unto 924 /i, 15 5, 


- 
þ 


Queſtion 


Bart 

Queſtion 2. * 

If 156i. 15 8, 6d, be forbprn WHO; to vg 

will it amount. 

Againſt 2o years in the Table is 3 , 45.14.39. 

Wherefore work by the Rule of Three as follow- 
eth, 


I;1 


li. li fo 6 li > a 
2” 3 4-1-3 36-15. 6 
— '2O Fo 20 
240 — ns 
64 27355 
TD T2 
129 5476 
64 2735 
769 d ' 32826 
4 3979 
a 295434 
229782 
984780 
IOIO7I254 :. 
* , - + _ 9 XXX d. 


zyX37(" X34 G zg84(6 17 
YOrO7x>l54(42yx3X (ra 5282(87713 
ZARHARHEO HNAGRAHR X2AZ2 
LXNNL XXX 438, I3 
438/i, 135 Gd, 39. 
So much will 136 /j. I5 5.64. be Increaſed toin 


20 yeals, | 
 — HE The 
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IT. TABLE. : «1 yg Ta 
Fears is 5, Arn . ing what any Annu 
Io - 1 Kone, or. Penſion, * 
5 18. 1©,, . al, - | 
bY 2 L 4 Y6 $ b 4 Mi! ug forborn) any BAY 
2 13 ; g "; ben of years nnder 3, 
= 3 I rebating or diſcount» þ 
\ | '\ 108. yearly, after. the 
5 i O 
Tg ———]. rt of 6. per Cent, 
- Sj a $A Compound Inteveſt- is 
| $12 LE — 4 . worth i-Ft4dy At- 
Is 38 © , ne) ai 
—_ Float: 2 The Uſe of the 
7 id; 8 3 Table, 
8 »Tr-.8 © 
17-0 2 Queſtion x, 
\ dÞ<;- Þ 3 \ 02 
4+ 3 O| Mhat is: a Leaſe 0; 
—2 + -- 125, per Annum paj- 
$70 6 2|able yearly, and to conti- 
16-6 2]|nve 21 years, worth in 
3 2 opreſent Money? 
--9 4 -3| Lookin the Tablefor 
:FF'© 4 © 1121 years, and againſt it 
oO to eyouthallfind r1 4.15 5. 
i &. o 3134. 1q.Thenſay by the 
YT © © | io Golden Rilge | 
T5 i x "190 | 
DAR 
I FL 
Q& 8. 
m' 9g of- 
ST: 7 
| If 


Barter; I53 
If 1 }j, be worth 11 Ji, T5 4. 34.19, what 25 /i. 
20 


235 Shillings / 
I2 


IE OI ———— 


"—_— 
235 


2 $23 Pence. 
4 


11292 Farthings, 
25 


56460 
22584 


282300 


X 2 
2293 d. 
al—s (795759 (5881 
44444 x222z (294 Is. 3d. 
XXX 
294 /i, I £, 34. 
And ſo much is 25 /i. a year Worth in ready Mo- 
ney to continue 21 years. 


Qneſtion 
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| Queſtion 2. + 


What is an Annuity of 75-1i. year to continue 
30 years, and to be paid yearly, worth in ready A0- 


ney. 
—=—_— 30 years in the Table you find 13 /i. 
IS 5. M 

Then "by e Rule of Three, fay, 

If 1 1/i. I31i," 154%, 3d. 249 


20 


275 fb. CTY 
I'2 | 


553 
275 


3303 d. 
"* 


I33 I'2 q+ 
75 
| 66060 
.N434 


990900 


The Rule of Alligation. I 5 


| rx d. | 

XY 3LYL SE. | 

g99Y os (24772y (106413 | 
444444 XZZXEZX 1032-5 

b XXxXX. nt 

li. K71<Y f 


Io3 ne 3=nmng—n—— And ſo much i$.15444 year 
for 30 years worth in preſent money. 


The Rule of Alligation, 


His hath its name from bindings tying, Ot ani- 

ting many particulars in one Aſafſe or: Sus, 

the nature of it will be underſtood in working. ſome 
Queſtions or Examples. 


| | Queſtion T. 


A Corn Maſter would mix 4 ſorts of grain toge- 
ther,viz. Wheat at 4's.'the buſhe/, heat at 48.69, 
the buſhel ; Rie at 3 S. the buſhelzand Barley at 2.5 
8 d. the buſhel; ſo as to make 15 quarters in all, to 
be ſold at 35. 6d, the buſhel ; How wnch muſt ke 

take of each ? 


-.: + Place 


+ 156 The Rule of - Alligatian« 


| - - Place them as in the 
) "Margin; fo a8 agreater 
{and lefſer may 4hll be 

r, as 45,with 22 
5 _ 4 with ce 
| the-price require it 
"3; 3ths ;:Þ wr nia the Ief 
25 and,as here you ſee 3 

then ina ſeperated Column,note the difference be- 
tween the price of a buſhel of every one particular 


Sep, anda buſhel 197 That required, as thediffe- 
cal 
C 


berwixt 45 and 3+ is I ,which muſt not be pla- 

inſt 45, but againſt that number linked with 

4x, that js, againſt:2.$.:29d ſo, mal} all the diffe- 
rences be oxdered, aseafie to be (eanin the Mar- {| 
THE RULE. 


Multiply the whole Maſe a0 be made, by any par- 
ticular difference ; and divide the produtt by the 
ſuw of ail the differences, theywtient [ba/! be the 
inſt quantity of that particular: kind , zboſe - price 
ftendeth againſt the difference you wrought with, 


Example. FEES | 


Eirſt turn the quarters into buſhels, by ſaying, $ 
times 5 15120, then for the quantity of the firſt 
ſortat 44: multiply 120 by $, the produR is 100, 
which divided by 25, the quotient is 35 55 buſhels | 


of that ſort at 4 5. 64. and working ſo for every ao 
the 


7.0 


The Rule of Alligation. 157 
| teothet ; chey will be found to be thus 


At4s.6 4. | 35 «+4 : 
At. J 21.4; | 
At3;j. 6d. 21 4 x by 
At 2' 8 4. t 1 4258 | | / / 

8 TP Fe | 


Now -to prove this right ; Firſt, multiply the 
whole Maſſe-320 buſhels, by the-defired price 31 5. 
mitting.the denominations, the ſum is 420 7, / 37 
. Then, ſecondly, multiply;:38 44: by '4 53 a 


PN VIYVS of? ;jW 1 I's 45 
And 21:4by 4, .it produces 8475 
And 21y3by 3,it makes... _''- ,6348 


And 43 ,5by 27 is - +rar348 


x 


<> of -» 46 Tnalli 4 2-0 
And ſo much all ſhould he worth in ſhillings. 
And therefore the queſtion is rightly-reſolyed, 


Oueſtion.%. 


One - hath 6 ſorts of Freits ut ſeveral: prices, 
Dates at 2.5. Almonds at 1 5.44. Currants at 10d. 
Raiſins at 5 d, Prunes at 44d. and Figs at 3 d, the 
pound ; and would take of every ſort ſome to make 4 
mixed quantity of 30 |, weight to ſell one nith another 
for 9d, the pounds bow much mutt he take of each 2 


Having 


— 


+ 15s The Rule of All:igatioh, - 
— 4  Havirgplacedthe 
Numbers and their 
differences and the 
z3O {um of. thoſe differen - | 
ces \diſtinfly as hath | 
been ſhewed before, þ 
| and may be ſeen by | 
the Figure in the Mar- 
gine ; the Workis e- | 
£49122: , Sum :38 © * vermore [like that in | 
© 991, —— the fortnier queſtion. S0 |} 
38 is the firſt number in the Go/den Kate 3. 30, the 
ſecond (which thatit nay not be forgotten,” may be 
ſet av the right fide of the figure) and every = 
lar.difference, as 6, 5,4; Kc. is/the.thid in-the ' 
Rules, tobe repeated" till alVths differerices have 
been employed: Pf = V1 oe BU 
$9-30, multiplyed by 6, produceth 1 80, which 
divided by 38, the quotient is 433 of a pound 
weight : -and ſo much- hiſt be taken'of Dates, at 
24 dif 7 aL $102. 104908 | | 
Secondly, 5 times 3o is 150, which divided by 
38, the quotient is 34x for Almonds. And work- 
ng after the ſame manner with 4, r, 7, 15, their 
reſpeftivequantities will be found to be theſe ; * 
(IN 248 RE ' pbunds 38 parrs,” : | | 


9 


Dates + - '- 4, 28 | 
'  Aimonds '* 3, 36 
©. Carrants * +3, 6 

Raijms ©, Jo "| 

Prunes 5, 20 

Fiegs II, 32 ' 


7:6 In all 26, 152 That 


The Rule: of Alligation, i5g 
That is 26 *57, and the-reduQton of the fra&tion 
will make it 30, aSit ought to be, and by compa- 
xirg the prices of theſe particulars added, with the 
price of 30 /j, weight, at 9 d. per /. weight, which 
makes 479 d. this may be proved like the former. 
But that the Reader = be perfeQ in it, I will 
do it here alſo, as followeth, 


Say firſt, 24 times 4 is 96, and 24 times 28 is 


672 ;: for the firſt, ſet them thus : - 96, 672 
And 16 times 3 is 48 | 1. 
and.16 times 36 is 576 4 48, 576 
And-1o times 3 is 3O, ; 
and 10.times 6 is 60-. o 1139, 60 
And 5 times 30 is 150 | .00, 150 
And 4 times'5 is 20, : f119ds «08h 
and 4-times 20 1s 80 : 1:20, 8 
Laſtly,.3-times II 1$33, g Sy” 

TY 3: 


and-3 times 33 15 96 


In all 227,1634 
Now this 1634 being the ſum of the Numera- 
tors of Fractions, whoſe common Denominator is 
38, muſt be divided by.38, . and the quotient: will 
be 43, which added to the whole number 227: the 
ſum 15 270, And ſo muchis 30, multiplyed by g, 
which ſhews the work to be right. 

The Combination, or linking of Numbers may 
be varied at pleaſure, as whereas above I linked 24 
and 3, alſo 16 with 4, and 1o with 3, it might 
have been 24 with 5, and 16 with 4, and 10 with 
3, Or24with4, and 16 with 3, and 10 with g, 
of which diverſity of linking wo1ld follow S_ 
0 


. : 
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of colundons, but all ttue,: as the Reader may ef y 


ae by imiel death 3; 
ALikewghey-if the Numbers be linked were 3, 
$» 7,07: ay odd, Number, one of them may- be 
"linked to two ſeverally;;to make the work eyen. 
p” ;, ' a vo 7 "We" TEINS 
| = Extwvyle 3. ag 
If the Numbers were 12, 10, 8, 6 fie; and 
the mean or common price required were 9, you 
might, firſt link them as.you Jee kets, 'taking 12 
> wr you might: aARr* ikea 1.215 ; 
take any othex twice as ;!: A213, 
you ſhull ya - andYo then] 7; OH Toh 
work wall be every way:|- © | 
right , chough nat tho 2 
fame-* if the differences] :. 
be rightly ſet off, and or- | | 
'derly uſed, as 1s taught:\. 
before inthe firſt queſtion; 
£9 Welo) | 
| Oveſtion « 


A Guldſmith would mix 3 ſort: of Silver, \A;B. C, 
A. To d. weight better's B. 7 d. weight better ; 
andiC. 4d. weight better, to thake an Ingot of 50 lis 
weight , which Fond be in fineneſs 3 ds weioht bet- 
ter ; How much muſt be taken 'of each ? \ * 


0 
-» 


þ» Or &© [> 
= 


” " 


"45g M 


Set 


The Rule of Alligation 


Set them, | 
their differen- 

ces , and the 
ſumme of their 
differences as 
in the Margin. 


I, Then firſt 50  multiplyed by 41 is 
and divided by 9, the e quent; is ** 
. 5o maltiplyed by yy 7 $3 | 
and divided dy 9, the quotient is \ | 
$, $0 multiplyed by 2, 
_ and dividad by 9, the quotient 19*- 
4. And adajn, the ſame , © ; 


. { In all 


'> I6t 


Which” 
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Which is equal to 50, the quantity required, 
Nov the firkt fraftion multiplyed by 10, (omit- 


_ _ tingthe Denominator ) is 2000 
Theſecond alſoby 10 gives 500 

The third by 7 makes 700 

. * Thelaſt by 4 makes 400 
'T In all 3600 


That is, 3*5*,, which is equal to goo, and if the 

whole Ingot 50, be multiplyed by the betterneſle 
required, namely, by 8, they ſhall produce 400 
alſo ; Sothis is proved. 
- - Inevery Alligation,' or linking of two numbers, | 
this is. evident, that if the fumme of the numbers 
linked be greater then the mean number required 
taken ſo many times as there are numbers to be lin- 
cked, the queſtion would be abſurd , and the reſo- 
4ution thereof impoſſible. And this ſhall ſerve for 
the Rule of Alligation. 


a= 


—_—_— 


The Rule of Falſe 
Poſition. 


__D— 


His Rule ſerves to reſolve Queſtions, which 
are not preſently fit for the Go/den Rule ; and 
"therefore in ſtead of the true Number which is 
ſought: Suppoſe any number great or ſmall, and 
make trial of it, whether it reſolve the Queſtion 
, vithout any error ; if ſo, it is the trae Number : if 
WER 2 þ not, 


e 


The Rule of falſe Poſition: 163 
not, note what error 18 atthe end of the work, and 
Fhether that exror be too much; or too little ; if zoo 
mach, mark it thus +, bar if zco /irrle, thus — 

Then ſuppoſe agun another Number, (it imports 
not whether it be nearer or further off) andtry as bes 
fore, and.mark that error alſo with + or, accor- 


ding as you find it tobe, Either wore Or /eſs. 
Aud then this 18 


THE RHLE, 


" Multiply the firſt Poſition by the ſecond Entor, 
and the ſecond Poſition by the fir& Error, and (if 
the etrors be both + or both —) Subſtradt che lefler 


produtt from the greater, and keep the remain far 4 


Dividend, aud the difference of the errors for the 
Diviſor; che quotient of that diviſion is the true Num- 
ber required. 

But if the errors be one #1, the other —, then 
the ſumme of the produtts addtd together muſt 'be the 
Dividend : and the ſmwrme of the errors, the Divi- 
ſor ; the reſt of the work is the ſame as before, 


© =eſtion 1, 


A man t; to drive 48 young Turkies 40 miles : 
and for every Turkie which comes alive to the end of 
the fourney, be #5 to receive 3d. but for every one 
which dyes by the way, be is a 7 6d. Ac the end 
be received 72 d. How many dyed by the may ? 


M 3 | Let 


164 The Roof ale Pain. 
.. _  Letthe fiſt ſuppoſitzonbe. 
That by the, way. there dyed 
For them he was to pay 120.4. and for 
2 8 which lived, he-was to receive 84 4. 


2 


ſo he paid more. then he received . 36d. 
and ſhould have. got clear . 72 de 
| 2d  , Addios _ 
Wherefore the firſt error is —108 
Let the ſecond ſuppoſition be * 10 


For theſe he paid 604, and for:the reſt he recei- 
ved 114 d, the difference is 54, and ſhould be 
72 ; ſo the ſecond error is ——1.8 


Now 20 multiplyed by x 8,produceth 360. + 
_. and 10 by 108 produceth 1080 

and the difference is 720 for the Dividend, like- 
Wiſe the difference of :the errors is 90 for the Divi- 
ſer, and the quotient. is 8, which 1s the true Num- 
bet of thoſe he loſt by the way, As may be proved 


dy trial, .- 
Queſtion 3. 


If it were required to make up 4 pound Sterling of 
ſhillings and groats only* and jo as the number «f 
$925 .may beto the Number of ſh llings,as7 tor ; 

Tow many (hillings muſt there be ? 
, . Firſt, ſuppoſe the ſhillings, 4 
then the groats muſt be equal to 16 z,- 
that is 4 groats , but the ſhillings 
taken 7 timesare 28, to Which 
48 ſhould be equal,but is -+ 20 
«1 | Secondly, 
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Secondly, ſuppoſe the ſhillings ia 
then the groats (making 18.) are' 25, 'h 
which'thould bz equal to-7 umes 24; but is +=) 49 

Multiply 4 by 49, product is:160, then |; +} 

Maltiply 2 by.30, the product! is 4o, ' which ta+ 
ken. from 160, reſts for the Dividend 129 
And the difference of errars is T ' ';,A0 


Laſtly, 120 divided by 20,the quotient.is. 6 

- The namber of ſhillings thereforecis |. - 514 
- And the number of groats is + (5/11 + | qd 
Butas7to 1, ſo is 6 times 7 Vhichiis- 42, 19.6 
times 1, which 1s 6 -. fo thework is:done; '£ 


-QueFtion 3. _— 
T9 


If there be 4 ſeveral meight syABC+D, of which 
D;.e 2-4 ounces, and-C. 15 doulle rr-By and tripleto 
A. and D. with twice A. is doable t4.C; and qua= 
druple:to: B ;: Huw: much: doth every;one of theſe 
weights weigh. Ts Sj oy 

Firſt, ſappoſe A,tobe 7 .8 
then D with twiee A. 18 24, and 16,that1$ 40, 
of which C. being. the balf1s 20; and'B 10. 

Now thrice A. is 24, to Which C. ſhould be 
equal, but is | > gh — 


Secondly, let Adgſuppoſed .... > 
then D. more, twice A-1$ 324 and C, 16 
and B. 18 8, but thrice A.as 12,19 which 16 
ſhould be equal, bat is / +4 


©] Mee 
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Then 8 multiplied by 4, gives 32, and 
4by 4» produceth' 167? both theſe produts give 
48 tor the Dividend ; and the ſumme of the er- 
' ets (becauſe thetfirſt is —, the other +) gives 8, 
for the Diviſor and the quotierit will be 6,to which 
A] isequal, and twice A. more D; 1s 36, of which 
_C: being half-15.x8, and B.1g'9, and thrice A. is 
Equal to C, namely, 18, and all right, 

Whereas the firſt error 1s equal here to the ſe- 
cond, :1t follows that the: Poktions were equally 
falſe ; and therefore: their difference which! is 4, 
boing parted into tio equal. parts, 2 and 2, ' if 2 be 
4% ew 8; the remain 1s the true number 6, or if 
2 be added'to4;(which was the ſecond poſition)'the 
ſumme will be alſo 6. | 

And further, whenſoever the errors be one +=, 
the other —, though they be not equal ; yet then if 
the difference'berween the poſitions be parted into 
wo parts, which are in proportion one toanother, 
as the--two-errors are one to another reſpeRively : 
then if the firſtpart-be taken from the firſt poſition 
{if that be the greater ) or add to it (if it be the leſs) 
{the ſame number required is thereby had, - 
As, let ths laſt queſtion be reſumed, 


- Andlet the firſt poſition for A. be 1 x5 
© Then the firfi-error will be | "—18 
: "Then let the ſecond poſition be 3 

And ſo the ſecond error will be -+-6 


And the difference of. poſition is 22 12 
which divided into two parts -9 and 3, which have 
that proporti6ri oneto another as have the errors -1 8 
ard 6, then ifthe firſt part 9, be'taken from the firſt 
poſation 15, there remains the true Number 6. q 
"UE : 3 elſe 
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elſe if the ſecond part 3, be added to the ſecond po- - 
fition 3 : thereby alſo is mads.thz tru Number's._ 

The way of parting 12 (or any other) into two 
parts proportional with -the errors is eaſily done by 
the Golden Kale, thas - ES) 


As the ſummeof the Errors 24, 

1s to the difference of poſitions 13 ; 
So 1s the greater error 18, 

tq the greater part required, namely, 9, 


Many other queſtions are in other Books exem- 
plified and wrought by this Rule , but ſeeing I jn- 
tend not to write a great Book; and alſo becauſe 
ſome of thoſe queſtions may be eaſily reſolved 
without this Rule, I will add no more :-onely men- 
tion one of thoſe queſtions. 

If there be a Ciſtern with 4 Cocks, which holds 
8 Burels of water, and the firſt cock will run it all 
ot ici, 6 hours, "the ſecond in 4, .chethird 10 3, and 
the laſt in 2 houts-: in what time ſhall all of they 
run.1t out ? 'f i" ; 


If the firſt in 6 hourston £ 8 
the ſecond in the ſame time would run 12 
the third | | 16+ 
the laſt tc.:368 
In all 60 


Then ſay, If 60-require 6, what 8? : 
The anſwer $3, that is +4 of an hour, in which 
time all the 4 Cocks together would, run out all the” 


8 Barrels of water, | 
M 4 The 


oy < : . * 
* P 


IC” IS ttt, 


The Rule of Ceres and 
V irginum. 


His is the moſt uncertain, and unneceſſary 

Rule in Arithmetick-2:being ſeldome uſed 

except in ſporting queſtions to puzzle young 
Beginners, biith eafie problems ; ſuch as falloW.... 


Ws Queſtion. | ur hy 


: * - _ n | 


\ A Caterer: bought 8 birds of two ſortss/ 4 Gtiſe 

and. Hens for 20 8, the Geeſe coft 4 S. @ yieee,' the 
Hens 2.5. 4 piez# 5 How many did he buy of each 
411 Tir 456 By © elem : 


f This may be done by the Rute of Falſe 3 'addialfo 
thus : multiplythe-whole number $,: into:theeaft 
price 2, it produceth 16, which taken*frot'iche 
Whole price 20, reſts 4for a:Dividend ; which'di- 
vided by 2, which'is Sr dfnantend the particu- 
Jar prices, the quotient is 2 , for the number 'of 
nk »and 6 muſt be for the Hen; : the prodf is 
ie. 


Th Oveſtion 2, 


If 1. Perfons,' Men, Women, and Children 
ſpend 26 ſhillings; fo that trvery man payer” 35, 
aver) Wwwmnan TS. every child 64; - How mtuy uf 
ebere of each ſort. '+ 21054'6 


THE * 
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THE"RULE. 


my the number'of Petſons by: the leaſt ex- 
pence, aid take the produtt of it from the whole 
expence tbe reſt ſhall berths Dividend 3 which di- 
vided bythrarfference betwixt the greateſt and leaſt 
particn/ay expences : the quotient is. Nuinber, 
which the Number of men (or they nhich [}] wo 
comes near t6.; but cannot" execed: or if ds ſaid 
Dividend be divided by the funme of :be greateſt 
and leaſt expenites, the quotidiit"'ss a Number, then 
which the- Number of 'ween' (or. thoſe which ſpend 
woſt) cannot Le much eſſe. 

* So here 21 multiplyed-by-6-d. that is, by 3;the 
produ&t is 10 4, which taken from 26, reſis 15 4, 
for the Dividend : . and then. taking 3from 2, refis 
x for the Diviſor, and the'quotient is i, which is 
ſomethin mere then-10 ,) the -Numbers of: men 
therefore muſt be bur 9. —_ 

Then turn- the -Dividend, and the Diviſor beth 
into whole Numbers, by multiplying them by the 
common Denomiinitor Z; iſo'they 'reduced will be 
;x and 3, as hefore is to-be ſeen 11 the/quptient. ' -: 

Multiply ithe Divifor 4':dy 9; (which is-the: 
Number of Men) the produt is 27, which taken 
from 31, (which is the reduced Dividend) the re- 
mainis 4, for the Number of #omen ; and the 
Children'muft be 8, 0 © 


— 


—— + 


Exam; 


Example 1. 
.9 men at 2s. each 18;c, 
4 women at1.z,.each 4 
$ children at 6.4. each 4. 
 Inall2r. 4 Inall 26 


Kat the. number of «men may be alſo 8, which 
__ by the reduced. Diviſor 3 ; produ& is 
24». Which taken from 31, the remain 1s 7 for the | 
women ;. and then the children muſt be 6.. 


Example 2, 


4 . 


- (18 menat2v.ccach | 16 [ 

. 7 women at1 geach  ... !7/ | 
-6children at 6 d.;cach- - - 3 
Inall31” -!- ,',- Inallz6 


Oc the number of men may be 7, which multi” 
plyedby 3, produceth ;zr,. which caken from 313 
remans/1o forthe women, and. 4 children. | 


Exile 3: Soil); ys | 


'7 men at 2 5..cach I45. 

10 womeniat I 5, each 10 

4 children at 6 d. cach 2 
r—m——_— — 
Dar. - In all 26 | 
So 
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So is already ſeen 3 various ſolutions of this que= 
ſtion,which makes this Rule the leſs to be regarded. 
But further, the number of men may be 10,aud not 
more, for ij you put them 1 x, that multiplyed by 3, 
producetk 33, which 1s greater then 3T', from which 
it ſhould be taken, but ] ſay'1t may be 10, and then 
there 3s only one Woman, and five children ; this 
confirmes the former partof the Rule. ' '- 

Nowy for the later part, cif the Dividend 3t-be 
divided by the ſurmme of the two extream expences 
(reduced* b5y- doubling as the Dividend 15) 4, the 
quotient will be 54. And the men maybe-7., hath 
been ſhewed ; but they may be alſo but 6, and few- 
er they cannot be : as 6 men, 13 womens and 2 
children ; for if you put them 5 , that- multiplyed 
. by 3, produceth 15, which taken frotn 31, there 
xemains 16 for the women, and ſo there ſhquld be 
no children : which is contrary to the ſuppoſition... 

And farther, becauſe the quotient was 7 4, the 
number of men might be ſo, if pure Arithmetical 
divifion be only regarded * and then ths women al- 
ſo are in number 7 3, and the children 5 z, as may 
eafily be tryed ; 1 need not exempliſie it. 


Oveſtion 3. 


If there be an Exhibition of 900 1. per annum es 
3O perſons : ſome C —_— Meſſengers,and ſome 
Door-heepers, at 60 |. each Clerk,qo l.cach Meſſen- 
ger, and 201. each Door-keeper; Hom many waſt 
there be of each. ſort ? - 

Multiply (according to the Rule) 30by 20, the 
product is 600, which taken from 900, retains 

| 300 
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7300 forthe Dividend; and-6o watt 20, that is 40, 
for the Diviſor : aid-the quotient is.7;4, and more 
the Clerks cannot bg.;;;Alio.divide.by 60 more'20, 
thatis- Bo, quotzent! 183 4, and much fewer the 
Clerks canaotbe,  -. | | 

'\Nor'toftand upon:the FraRions (in this. caſe. of 
dividing-men) the, Clerks may 'be 7,6, 5>40r 3+ 
and the Meſſengers 1, -3,54'7 or 9, -and the Door- 
keep&£22, 21,20, 190r 18, that the Clerks can- 
not (in whole Numbers) .be more then 7, or lefſe 
then z,( may thus be proved ; Firſt, let them be 8, 
then'8 times 40 is 320, which is more then 300, 
out of which'it ſhould be: taken ; Secondly,let them 
de 2; then.2 times 4918.80, out of  390,remains 
220, Whith- divided by'20, gives the quotient 11, 
for the Mefſengers.; | {o:the Clerks and Meſſengers 
being-r3, the remain thereof to 30;namely, 17, 


% 


muſt bo-Door-keepers... 


ad MDCGA | but, \ 

- \: 3:::072-Clerks at.60./., each 120 /, 

[125 ,11 Meſſengers at 49/. each ._ 480 
L7 Door-Keepers at 20 /.cach 340 


In all 30 £3 In all- 940 


»-: Which.is-4q0 /, too. much, therefore the Clerks 
canner þe two. 
TY T2" pn Note. 


_ maybeatked, whyhe remain 220 ſhould de 
divided by 20 : whereas the like remain in the for- 
mer Exainple, namely, 16z was taken (without any 


diviſion utely for the number of Women, or 
6 COe.” < middle 
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middle number ? I anſwer, although the greateſt or 
fictt Number being found, (as.here to be 2) the re- 
ſidue of 2 to 30, mightbe rightly parted into rot 
parts:in the ſame manner as the-firſt queſtion 0f this 
Rule was reſolved,or elſe by the Rule of Falſe yet 
to give further ſatisfaction, the cauſe of this is, the 
difference betwixt the- two leſſer expences , was 
there £,wvhich'(before the. divifion was reduced to 1; 
which neither multiples nor- divides any Number, 
but leaves it the ſame : whereas, in this laſt, -the 
middle expence (or exhibition} being 40;' and the 
leaſt 20, the difference of th2m was 20, by which, 
dividing the Remain of the laſt ſubſira&ion : the 
quotient 15 ever the Number of the middle perſons. 
Which may ſerve as an addition to the Rule, where 
the ſorts of things are but three. 


Qneition 4+ 


If there be 10 perſons of four ſeveral Conmries, 
Englith, French, Dutch azd Spanith, co puy a Debe 
of 1000 |. So that every Engliſh wan payes 59 1. 
every French man 7ol. every Dutch wan 1301. 
and every Spaniard i501. Hew many #« there of 
each ? | 

The Dividend (according to the former Rule) 
is 5OO, 

Now to make th2 Diviſor, take his ſimime that 
payes leaft (namely 50) out of each of the other 
three I5o, 130 and 70, and-thz-Remains will be 
I 00, $0, and 20. | " 

Add the fiiſt ard laſt for the Diviſor, it 1720, 


And the quotient will be 4:3, and the Spaniards 
cannot be more, Secondly, 
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Secondly; add the. firft and ſecorid © together for 
the Diviſor, it is 1 80, and the quotient is 244, and 
the Spaniards cannot be leſs. = 
I mean, they 'cannot be much more than 4, or 
leſs then 2 : and therefore, ſeeing any one ſulution 
will ferve, let them be 3, and by that multiply 100, 
and take the produR out of 5 00, there remains 200 
for a ſecond Dividend, which divided by (the ſe- 
cond remain) 80, the quotient is. 25; therefore 
Dutchmen are 2, - which multiplyed: by 80, make 
160, take that out of 200, there remains 40 
for a third Dividend: which divided by (the 
third remain) 20, the quotient is 2 for the French- 
men-alſe; and conſequently the Engliſh muſt be 

3, becauſe all of them are 10 ; But the Spaniards | 


may be alſo 4 or 2. 
Example. 
4 Spaniards at 150 /, each 600 
x Dutchmanat13o /. 130 
r Frenchman at 70 /. .70 
4 Engliſh at 50 /, each 200 
10 | In all 1000 & 

2 Spaniards at 150/, exch © 3 09 

3 Dutch at 14o/. each 299 # þ 
Bb! 2:Engliſh at 50/,cach A 


_—_ In all 1000 
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The reaſon why the Spaniards and Engliſh, as' 
alſo the Dutch and Frenchare equal in number, is 
becauſe their payments differ equally from 100, 
which is the mean ſum with which 10 mgn ſhould 
pay Looo /. and making it fo, this queſtion, and 
many other of this nature may be abſvered by the 
Rule of Aligation , - thus,' a 


If 160 give | [50 
10, what 50? | ' 
Anſwer 1s 3:75, _——|o 
(that is in tis | 100 | 
caſe 3) for the PE | | 6 
Spaniards , and 30 
as many for the | 
Engliſh, becauſe | A——ſ 
their reſpeRive LONEING 
differences from I60 


x00, the one 50 more ; the Engliſh 50 leſs, are 
equal, 
hed alſo, becauſe the other tyo differences 30 

and 30 are equal : the Number of the French is 
equal to the Namber of the Dutch, = 

But both thoſe numbers together ate 4, becauſe 
3 Spaniards, and 3 Engliſh, taken out of 10, the 
remain muſt be 4. 

Wherefore the Number of the French is 2, and 
the Dutch alſo are 2. 
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_ Accounting 
the men in the 
fame order as 
defore. 

If 169 require 
Io,what 30 ?.. 

YO DL Anſwer is 
| mmm 2 > Iz-.(that is,in 
| | this caſe 2) for 

| p—_— + _ by. LE zag, 
and conſequently 2 Engliſh , and therefore the 
French ind Dutch cach 7. 

But where any one of the particular ſummes 1s 
equal to the mean ſumme, there this cannot ſo well 
be done by 4ligation.. 


Ioo. 


E ample, 


If one ſhould bay 12 Loaves of bread for 12 
pence, /o that ſome might be two peny ; ſome peny, 
ſome balf-peny ; and / ore farthing loaves : and 
it - required to know how many he muſt buy of 
FACLDs 
Then becauſeof 12 /oaves for 12 pence,the mean 
price is 1, bucone of the particulars being alſo 1, 
there ſhould be no peny loaves, becauſe tkere is no 
diferenc? betyixt the mean price and a peny. 


But 
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| But it may be found by the Rule of Ceres and 


F jrgin«ms © becither. 
4 two peny loaves ' $pence 
2 = loaves 2 pence 
q 2 halt-peny loaves x peny 
4 farthing loaves x peny 
' Inall 12 foaves. In all 12 pence, 
Or elſe, f 
3 two peny loaves 64. 
4 peny loaves 4 
3 halt-peny loaves I's 
2 farthing loaves OTF. 
In all 13 In all 12 
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Extraction of Roots: 
\ Nd firſt for the SON 4RE ROOT, that is, 
- a ſquare Number heing given, to find the root 
or ſide of 1t in a,Number : which root or fide, being 
multiplied into.at ſelf, maſt therefore produce that 
ſquare Number. $381 159 
The doing of this is ſhewed in (almoſt) all books 
of Arithmetick ; and the reafon of it (in fome)which 
is taken from the fourth propoſition of the ſecond 
book of Euclide ; which faith, 
If a right line be divided by chance ; the ſquares 


made of the parts, together with the Reflangle made of 
the parts twice, is equal to the ſquare of the whole, 


| — Example nb - 
Let A $555 44) = 20 [2 B 
the line 15 . <. 
A B o*- 
be divi- vl "7p a 
ded. by TSS IE R 
chance : 
in the : 
int E, 
itisme- | 22:99 wy -S 
nifeſt © : 
that the © - 
ſquare of Nx : 
AB,that 
IS tony oo bond : 
the C R D 


ſquare 
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ſquare A B D C, is equal to the ſquare of L O, that 
is, of A E, and tothe ſquare of E B, and to the two 
reQavgle figures A'O'and DO, that'is, the re&tan- 
ole A O (whictris made of the parts A E, and BE) 
twice according to the Propoſition, 

Noi let A B, be ſiippoſed 26, AE 15, and 
BEs. 

Then the ſquare of A B, (which..is made by mul+" 
tiplying the root 20 unto itſelf) is equal to 400, 

And the ſquare A E, that is, [15 times 15 1s C# 
qual to. | 225 

And 'the ſquare of B E is 5 times 5 25 

And the re&tangle A O, 5 times 15 75 

And the rectangle D O, 5 times'T5 _ 75 


In all 400 


which is equal to the ſquare of A B, as before. _ 
It theretore a ſquare Number, as 334084 be gi« 
ven to have the root extraed : firft,, make a point 
over 4, (the place of Unity) and another over o, 
the ſecond figure from it , and ſo another over 3, 
the ſecond fgute from ©, towards the left hand, 
obſerving the like order till, if there were more ſe- 
condary figures, point them all as in the Margine ; 


Then look at the figures under the 334084 
firſt point towards the left hand which 25 
are 33,andrtake the greateſt ſquare root 
of them, which 1s 5, (for 6 times 6 is 
36) and ſay 5 times 5 is 25, which. ; 
takeout of 3 3, there remains. . . , 084084 

Then multiply the Root 5 by 20, it 749 

N 2 grvey- 


\ 


1 
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gives 100 for a Diviſor ; an1 the Di- 
vidend is 840, namely, the figures 
which reach to the '\next point, and ſo 

the quotient might be 8, but muſt be 

but 7, becauſe the ſquare of the quoti- 

ent, being now 49,maſt (together with þ 
7 times the Diviſor) be-takea out of 


©, £ . 
And the remainder will be 009184 
Add this laſt quotient. 7, being put 9184 
to the fornier quotient 5, after the 
manner uſed in plain Diviſion, it will 0900 
be 57, which multiply ſtill by 20, the 
produ6t 1s 1 140 for a new Duviſor, and 
the Dividend (becauſe there remains 
but one point ) is all the figures 9184. | | 


And the quotient can be hut 8, and 
muſt be ſo much ; for 8 times 1140 is 
; DIA, S120 

and 8 times 84s 64 


In all 9184 


Which taken out of the remain 91 84, there now 
remains nothing : which ſhews the ſquare 334084 
1s jaſtly reſolved, and puting the laſt quotient $ to | 
thetwo former, 5 and 7, the whole will be 578, 
which is the true Rove required, 

And the pax of it, if they be 3, are 500, 70, 
and 8. Or itbut two 570 and 8, And the truth 
may be either way proved by adding the ſquares and 
tice the reEtangles of the parts ; for the mw of 

them 
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them ſhall be equal to the whole ſquare 334084, as 


hath been ſhewed before, | 

It is ever certain that there ſhall be as many fi 
£ures, or places of figures in the root, as there are 
points 10 the ſquare, ordered as before, _ 

And by as wy this lictle ſeriouſly, may any one 
be able to find the root of ary other ſquare whatſoe- 
ver : the fiſt operation n all being to take the 
greateſt ſquare cantained under that point next the 
left hand, and put the Roof thereof for the firlt fi- 
gure 1n a quotient, 

The Secondary operation, muſt be repeated ſo 
ofcen as there are remaining points; as hath been 
plainly ſhewed in the fore-going Example. 

I will therefore add no more, bat give you two 
other ſquares, and their roots, leaving the Reader - 
to extract them himſelf. 


So if there were given the ſquare 88 36 
The root of it according to the former praftice 
may be found to be 94 


Or let there be given the ſquare 1522756 
The root of that will be 1234. 


Here followeth a Table of Roots and their 
Squares from 1, to 1000, 


y ' 
F 


182 A Table of Sqpare Roots. 


— 


, 


I'Cent. © 1 Cemo'' ff TI Centi tt 
. +47 es Wha Sr 6s 3 PR IR 19g 
* | Square | R. | Square” | R. | Syliare 
I 31 1961 ©] 61] 3721 
| 4 32 | 1034 | 62 | 3844 þ 


| 33 Io89: | 63 3969 by 
34 | 1156 | 64 | 40996 
[55 1225 (+ | 65 | 4225 © 
36 36 | 1296 | 66 | 4356 
7 1369: | 67 | 4485 


D aw AUAwert 
T 
wy 


64 || 33 | 1444 | 63! 4624 
81 i; 39] 1521 | 69 | 4761 © 
IO ; 100 40 | 1600 | 70 | 4900 
11 | 131 41 | 1681 71 | 5o4r. 
I2'| 144 | 42 1764 | 72 5184 WE | 
T3'7 169 | 43] 1849 | 73 | $329 
14 | 196 | 44| 1736 | 74 | 5476 


I5.| 225 45 | 2025 75 | 5625 
1612566 | 46|2116 | 76 | 5776 
I7:| 289 |] 47| 2209 -| 77 | 5929 
nl 324 48| 2304 | 78 | 6084 


I94 361 49 |. 2401 79 | 6241 

20 | 400 5o| 2500 | 80 | 6400 | 

21 441 | FA. 2601 SI GF61 

22 | 484 | 52 | 2704 | 32 | 6724 a 
23 | 529 53 | 2809 | | 83 | 6889 

241 576 | 54 2916 4 7056 
25 | 625 55 1 3025 2? 7225 

261676 | 5613136 | 86} 7396 

27|729 | 5713249 |87 | 7569 

281784 158-3364 |88 | 7744 

29 | 841 59 | 3491 8g 7921 

39 900 60 | 3600 i9go | $100 


_ A Table of Square Roots, 183 
I Cent. Come —2' Cent; 

. * | Square | R, , Square | R. Square 
g1-.-| 828: | 121 | 14641 | 151 j 22801 
92 |. 38464 | 122 | 14884 | I52| :23104 
93 8649 | 123 | I5129 | 153] 23409 
94. 8836 | 124 | 15376 | I54| 23716 
95 9025 . | 125 | 15625 | 155| 24025 
96 | | 9216 | 126 | 15876 | i56| 24336 
97 ' | 9409 127 | 16129 | 157| 24649 
98 | 9604 | 128 | 16384 | r58] 24964 
99 9801 I29 16641 'I59| 2528T 
190-| I0000O | 130 | 16900 | I160| 25600 
IOL | IC2OT | I3T | I7IGT | 161| 2592TI 
Io2 | 10404 | 132 | 17424 | 162| 26244 
Io3.| 10609 | 133 | 17689 | 163| 26569 
104 | T0816 | 134 | 17956 | 164 | 26896 
Io5 | 11025 | 135 | 10225 | 165 | 27225 
106 | 11236 | 136 | 18496 | 166| 27556 
Io7 | 11449 | 137 | 18769 | 167| 27889 
108 | 11664 | 138 | 19044 | 168| 28224 
I09-j I1081 | 139 | 19321T | 169| 28561 
110 | 12100 | 140 | 19600 | 170] 28900 
111 | 12321 | 141 | 19881 | 171| 29241 
I12 | 12544 | 142 | 20164 | 172 | 29584 
113 | 12769 | 143 | 20449 | 173 | 29929 
114 | 12996. | 144 | 20736 | 174 | 30276 
15 | 13225 | 145 | 21025 | 175 | 30625 
116 | 13456 | 146 | 21316 | 1764 30976 
I17 | 13689 | 147 | 21609 | 177 | 3132 
118 | 13924 | 145 | 21904 | 178 |. 31684 
I19 | 14161 | 149 } 22201 | 179} 3204T . 
120 | 14400 22500 | 180 | 32400 


194 —_ ATableof Square Roots. 


_2 Cent. 


— — 


—— 


R. 

181 
132 
183 
12, 


EI «© 


I 37 
188 
I 2: 


"OR— 


| Square 


32761 
33124 
33489 
33956 


<4 j 44225 


186 | 


245796 
34509 
35344 
25721 


ICS | 39I00 


Ig91 
I92 


» 98 


I94 
195 
I96 


I97 | 


36481 
36864 
37249 
37536 
38025 
38416 
38809 


I93f 39204 


I99 
200 / 
2O01T 
.2O02 
"203 
204 
205 
206 
207 
208 
209 
ZIO 


39601 
40000 
40401 
49824 
41209 
| 41616 
42025 
42436 
4: 049 
43264 


43681 


44100 


2 Cent. 


oy 


"211 
212 
213 
214 
215 
216 


217 


218 
219 
220 
221 
222 
| 223 
224 
225 
236 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
| 238 
239 


R. | 


| 


Square 
44521 
44944 
45369 
45796 
462.5 
46656 
47089 
47524 
47961 
48400 
45841 
49284 
49729 
50176 
50625 
51076” 
$1529 
51984 
52447 
53900 
53361 
53924 
542.89 
54756 
55225 
55596 
56169 


56644 
F7I21 


R, 


241 
242 


243 


- 244 


+ 245 
246 
247 
348 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
252 
.263 
264 
265 
266 
267 
268 
269 


| 249 | 58600 | 270 


_ 


2 Cent. 


| 


——— 


| — 


Square 


58981 
58564 
59049 
59536 
60025 
60516 
61009 


61504 ' 


62001 
62500 
6300T 
63504 
64009 
64516 
65025 
65536 
66049 
66564 
67081 
67600 
GB121 
63644 


| 69169 


69696 
70225 
70756 


71289 


71824 
72361 


72900. 


mmm 


| 


3g 


A Table of Square Roots. 
2 Cent. 3 Cent. 3 Cent. 
KR. Square | R. | Square Re. | Square 
271 | 73441 | 3OTI | gosol | 33I [Iog9561 
272 | 73984 | 302 | 91204 332 [110224 
273 | 74529 | 303 | 91309 | 333 [110889 
274 | 75976 | 304 | 92416 | 334 |II1556 
275 | 75625 | 305 | 93025 | 335 [112225 
276 | 76176 | 306 93636 336 [112896 
277 | 76729 | 307 | 94249 | 337 |113569- 
278 | 77284 | 308 | 94864 | 338 [114244 
279 | 9784r | 309 | 95481 | 339 [114921 
280 | 78400 | 310 | 96100 | 340 [I15600 
281 | 78961 | 311 | 96731 | 341- [116281 
282 | 79524 | 312 | 97344 | 34? [116964 
283 | 80089| 313 | 97969 | 343 [117649 
284 | 80656 | 314 | 93596 | 344 [115336 
28% | 81225 | 315 | 99235 | 345 [119025 
286 | $1796 | 316 | 99356 | 346 -[119716 
287 | $2369 | 317 | 100489 | 347. [120409 
288 | $2944 | 318| 101124 | 348 [121104 
289 | $3521 | 319 | 101761 | 349 [12180I 
290 | $4100 | 320 | 102400 | 350 [122500 
291 $4681 | 321 | 103041 | 351 [123201 
292 | 85264 | 322 | 103684 | 352 [123904 
297 | 85849 | 323 | 104329 | 353 [124609 : 
294 | 86436 | 324 | 104976 | 354 [125316 
295 | $7025 | 325 | 105625 | 355 [126025 . 
296 | $7616 | 326 | 106276 | 356 [126736 
297 | 88309 | 327 | 106929 | 357 [127449 
298 | $8804 | 328 | 107584 | 358 [12816 
279 | 89401 | 329 | 108241 | 359 |128881 
300 | govor | 330 | 108900 | 360 [129600 


| 136 


= oO 


TY of Square Riots. 


3 Cent. 


R, 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
375 
379 
3 80 
381 
3 82 
353. 
354 
385 
286 


387 | 
388 
. 389 
390 


m—_——k 


| 


| 
| 


| 


| 


| 


| 


Square © 
130321 
131044 
I 31769 
132496 
I33225 
133956 
134689 
135424 | 
I 36161 
I 36900 
137641 | 
133384 
139129 
139876 
I 40625 
7 
I42129 
142884 
143641 
£44408 
I45EGI 
145924 
xt] 
147456 
145225 
145996 | 


\* 4Cot.. 


R. 
391 © 
392 
| JOF 
394 
| 395 
396 
397 
398 
399 
400 
4OI 
402 | 
403 
404 
405 
406 


497 
408 
409 
410 
411 
412 
413 
414 
415 


Square 

I53881 
I53664 
154449 
155236 
--I56025 
156816 
157609 
15 8404 
I59201 
I60000 
I60801 


— p—_—_— 


163216 
164025 
| 164836 
165649 
166464 


160100 


| 


171396 
172225 


165921 


I69744 
170569 


173056 


416 | 


149769 | 
I50544 , 
IFT321 


417 
418 


419 


173859 
174724 
I75561 


152100 | 420 | 176400 


I61604 | 
Sandy pr 


| 
| 


| 


167291 | 


4 Cent. 


C—— 


— 


R. 

421 
422 
423 


— 


| Square 


177241 
178084 
178929 


424 £179776 


425 | 


426 | 
476.4 
428 
429: 
430 
437 


180625 
I 81476 
152329 
183184 
I $4041 


| 184900 


IS5761 
| 186624. 
187489 
| 188356 
189235 
I 90096 
I90969 
191844 
I92721 
193600 


| 194481 


195364 


| 196249 


197136 
198025 


447 
445 
| 449 


[ 450 | 202500 


198916 
199809 
200704 
201601 


ATable of FRO Roots. 


—_ m_—— — ” ee ee 


"4 Cent... - 


—T cc 


5 Cent. 


Ls 


R. 
451 | 
453 
453 
454 
455 
456 
43.2 
458 
459 


> 
Q 
'T 


464 


204304 | 482 


R. 


S nare 
ſ 481 


203401 


205209 | 483 
206IL6 |} 484 
207025 | 
207936 
208849 
209764 
210681 
211600 
212521 
213444 
214369 | 
215296 
216225 


6 
468 | 
469 
w79 | 
4717 
472 
473 
474 


217156 
21 80B8y 
219024 | 
219961 
220Yy00O 
227847 | 


2704-| 


223729 


496 
497 
498 


499 
| FOO 


FOI 
502 
503 


SJaare 

231361 
232324 
233289 | 
2344256 - 
235225 | 
236196 
237169 
239144 
239121 
240100 
241081 
242064 
243049 
244036 
245025 
246016 
247009 
245004 
2 499OI 


þ wa 


$S quare 


| 261121 


2621.44. 
263169 
264196 
265225 
| 266256 
| 267289 
268324 


$21 
$22 
J23 
524 
J25 


527 
520 


329 


250000 
251001 
252004 
253009 
254016 


530 
33T 

32 
533 


266361 
270400 
271441 
| 272484: 

273529 
274576 
275625 
276676 
217729 
278784 
279841 
| 220909 
281961 
283024 
284089 
285156 


224676 | 504 
226576 305 
226576 1 506 
227529 | 507 
228484 | 508 | 
22944T ; 509 
230400 | 510 


| 534 
535 


286225 * 

536 | 257296 

7 Ay be 

6 

5. \ $+ 539| gt 
59 539 9 521 

260100 | 540 | 291600 


475 
476 | 
477 
478 
479 
480 


255025 
256036 | 
251949 


4% 


x38 


A Table of Square Roots. 


_ 


$5 Com. 


D —_ 


Re. ' 


541 
542 


Square 

292681 
293764 
294849 
295936 


| 297035 


292116 


299209 
S 1 3003Cc4 


301401 


{ 302500 


303601 
304704 
305 509 
306916 


308025 


369136 
319249 
311364 
312481 
313600 
314721 
315544 
| 316969 


F 318096 


319225 
325356 
321459 
\ 322624 


323761 | 
324900 ) 600 


— 


5 


Cent. 


apm____ ————— oow——_— 


R. 


$71 


572 
$73 
574 
575 
576 
$77 
578 
579 
580 


581 


582 


533. 


534 
585 
526 
5 87 
588 


| 589 


590 
391 
592 


593 


594 


595. 


596 
597 
598 
599 


Square 
| 326041 

327184 

328329 
| 329476 
, 330625 
331776 
334984 
335241 
336400 
337561 
338724 
339889 
341056 
342225 
343396 
344569 
345744 
346921 
348100 
349281 
350464 
351649 
352836 
354025 
355216 
356409 
357694 
35 0801 


—_—_—— 


| 360000 


332929 


| 


$ '6 Cent. 


% F 


R. 
6or | 


| Square 
361201 


602 | 362404 


603 
604 
605 
606 
607 
608 
609 
610 
G11 
612 
613 


614 
615 


| 616 


617 
618 


619 


620 


621 | 
622 | 


623 
624 
625 
626 
627 
628 
629 
630 


363699 
364816 
366025 _ 
367236 
_ 

9 
| 370881 

372100 
373321 
374544 
375769 
376996 
378225 
379456 
380689 
381924 
| 383161 
3 84400 
3 85641 
386884 
388129 
389376 
390625 
391376 
393129 
394384 
395641 


—_ CCS 


| 296900 


Gammw_—_— 


A Table of Square Rods, 


——_— 


i189 


6 Cent, 


ERE————_  _—— ——— 


——_— 
—__—_ 


| Square 
398161 
399424 
499684 
491959 
403226 
404493 


407044 
408321 
409600 
410831 


413449 
414736 


417316 
41 8609 
419904 
421201 
422500 
423801 
425104 
4264099 
427716 
429025 
430336 
431649 
432964 
{5708 
435500 


495769 | 


L3p204 


416025 | 


639 | 474731 
690 | 476100 


| | 7 Cent: 


691 
692 


694 
695 
696 
697 
698 


699 


701 
703 
704 


796 


709 
710 

JL. 
712 


693 | 


. 


70s | 497025 


713 
214 
715! 
716 
717 
718 
- 
730 


| 


| 


| — 


| R. | Squard 


477481 
47 8864 
4580249 
481636 
433025 , 


484416 
43; vg 
= 
488601 


700 | 490000 


4914Q1 
492 804 
494209 
495616 


8436 
49 #5 


107 | 499 
708 | 501264 


5O2GBEI 
504100 


| $OFF21I 


506944 
508369 
509796 
Fll22g 
512656 
514089 
F15524 
5 16961 
513400 


+199 


T7. 


Cent. 


————G 


R. 
721 
722 


747 


749 
750 


Square 
$1947 
521284 
$22729 


| 


'} 525625 
þ $27076 


525529 


| $29984 


$31441 
532900 
£5 34361 
$35 824 


| 537289 |7 


5.38756 
$40225 
$41696 
543169 


| 544644 


2546121 


1-547600 


49081 
F5 0564 


| 552049 


353536 
J55025 


} 15556516 
(.5 5/8009 
748 


559504 
F61001 


$625 00 | 


| 


—. <4 


ATable of S quare Roots, 


| — 


- _ 


Ref 


751 
T53 
T$S3+ 
754 
755} 
756 
T7 
758 | 
759 

760 

76: 
762 | 


1G) 
765 | 
766 
76] | 


7607 


169 \ 
770 
771 
772 
773 | 
774 Y 
775 
776- 
777 | 
778 
779 | 


780 


Square 

564O0O01I 
565504 
567009 
568516 
570025 
571536 
373949 
574564 


|-5 76081 


577600 
"579121 
550644 
5 82169 
583696 
585225 | 
$86756 
5 88289 
589824 
591361 
$92900 
594441 
595904 
$9752 9 
ithe3 
600525 
602176 
603729 
605284 
606841 


| 608400 


| 


8 


A Table of Square Roots. 


IgTI 


: - $8 Cent. 


Square 
657721 


659344 
660969 


| 662596 


664225 
665856 
667489 
669124 
670761 
672400 
674041 
675684 


6758976 


| 680633 


682276 


683929 


685584 


\ | 6872 
| 6889 
[690561 


| 


47 


OO 
692224 
503889 


695556 
697225 


$36 | 
837 700569 
838; 702244 
| $39] 703921 
£40 705600 


698896 


977329. 


| 


| 


$8-Cent. 


— —_ D —————_—_— 


947 
848 


867 
$68 


| $69 


Square 
797281 
798954 
710649 
712336 
| 7 I 402 5 
715716 
| 717409 
\ 719TIo4 
720801 
722500 
724201 
725904 
| 727609 
729316 
| 731028 
732736 
. 734449 
736164 
737391 
| 739600 
741321 
143044 
744709 


746496 


748225 
. 749956 


751689 
75 3424 


| 755161, 
| $70 , 7569co 


a 


| 


pe 


8 C ent. 


| 


| 


Square 

758641 
- 760384 
762129 
763876 
765625 
767 376 
769129 
| 7790884 
772641 
774400 
776161 
777924 
779689 
781456 
783225 
784996 


| 786769 


7885.44 


| 790321 


792100 


{ 793881 


795664 
197449 
-799236. 
801 025; 
802316, 
$04609 
806404 
80820x, 
| $10000. 


+ 192 


A. 


1 


.# Table of Square Roots, 


_ 


RK. 
9OI 
YOL 


903 | 815409 


904 
905 


906 | 


9o 

9o 

909 
910 
911 
912 
913 
914 


I 
.916 


917 


918 


919 


920 | 


931 
922 


923. 


924 
925 
926 


Cow... 


_”_—— — — 


bh 
| 


| 


Square ' | 
SII801T 
$13624 


$17216 
819025 
820836 
822649 


| 931 


824464 
826281 
$2 8100 
829921 
932744 
833569 | 
35396 


| 837225 


[ 
| 


39956 | 


840889 
842724 


844561 


846400 | 


| 848243 | 


50084 
852929 
8937765 
855625 
857476 


927 | 859339 


928 


929 


930 


$61184 
863041 
864900 


| 937 


| 


9 Cent. | 


——— __— —————— — 


R. | 


932 | 
633 
934 
935. 
936} 


938 
939. 
940 | 
941 1 
942 | 
[943 | 
944 
945 
946 | 
947 | 
948] 
949 
95 | 
If 
952 
953] 
954 


Lo —_—_—_ 


[a 


So 
4 


955 
956 
957 | 
958| 
959 
960 | 


are 


ws 


_ 866761 


$68624| 96 
870489 
$72356 


\$74225 


876096 
877969 


883600 
885481 
£87364 
$89249 
891136 
893025 
894916 
896809 
898704 
90O0GOT 
902500 
9044c1 


906304. 


y08209 
910116 
912025 
913936 
915849] 
9770S 
919681 


921600 


| 


979 


| 


9 


Cent. 


— __ ER CC , — 


Rc | 
90s 


ev 
964 | 
g6F 
966 
967 
968 
969 
970 
971 
972 
973 | 
974 
975 
97. 
977 
978 


980 
981 
982 
95s 
904 
985” 
986 
987 
988 
999 


Sqnare 
923521 
925444 
927369 
929296 
931225 
| 933156 
935089. 
937024 
938961 
| 940900 
nee 
A 5 


$0# [7+ 
948676 
950625. 
652576 
954529. 
| 956484 
| 95.8447 
. 960400 
.962361 
964324 
966289 
968256 
970225 
972196 
974169 
976144 
978121 


990 


980100 


A Table of Square Roots, 193; 


9 Cent. | - WCas, 
ae 6 ork, F} or SIR 
R. | Square | | R., | Square 
991 |95208t1|' _ 996 1992016 
992 [984064] -, 997 © | 994009. 
993 |936049 998 | 996004 
994 | 938036 999 . | 998001 
995 1990025 Iooo | 1090080 


'Extraftion of the Cube 
Root; 


. Cube is a ſolid, or Body contained within 
fix equal ſquares; and may be fitly repree 
ſeated by a Die. | 


When a Cube is given,asis4 355 I95I2; 
point the Numberas you ſee in the place of Unity, 
and every third figure after ; then ſee what is the ' 
root of the greateſt Cabe contained under the firſt 
point toward the left hand ; that 1s, in 435, 
1t will be found 7, [fot. $ times 8, taken $ times is 
5 12, Which is too much) put this 7 for the firſt fi- 
oure it) che quotient, having taken the Cube there« 
of, which 1s 343, 


out of 435 : thus; 4355195212 
| 343 cn 
And the remain will be © - | 092519522 


O oo And 


194 Extriftionaf the Cube Root, 
And ſo the firſt work is done. 
| Fox the ſecond, take the ſquare of 
the quotient,that is 49,which multiply 


' by 300, the produdt is 14700 
fo which add 30 times uo: 
that is : +210 


— . —_—_—__—— 


which makes the Diviſor I49 


© 
ind the Dividend is * 70 
So the quotient might be 6,but muſt be 
but 5,« becaiife the Cube of the new 
uotiemt, and 210 times the ſquare of 
the ſaid quotient muſt be allowed in 


* _ _/2his work, as followeth, 


” _ 


The remain is 92519513 
maltiply the firſt produ& 14700 by 78875 p 
the" ſecond quotient 5, and they pro- 
| _ a” 73500 
then multiply 230 by the? _ 
ſquare of 5, it makes $ du 
to which add the cube of 5 ..: : 125 
Ir makes in all | 78875 
Which taken from purges HY | 
there remains TINT". | 


and, the quotient is 75 , whoſe ſquare 
60625 , multiplyed by 300 

the produR is 1687500 
ſecondly, 3@ times 75 is : 3 2250 


And the new Diviſor is 1710000 
420g v, of And 


ſ 


Extrafion of the Cube Root I95 
And the third quotient figure is 8, 
by which multiply 1687500, it is 1350000 


Likewiſe, 2250, multiplyed by 

the ſquare of 8, (64) is $ dC 
And the Cube of $ is 22.2 FI2 
Altogether are 13644512 * 


Whichgken from the ſecond remain, there re- 
mains nof\ thirdly nothing. And therefore the laſt 
quotient 8, put to the former two, itis 758 for the 
whole Root, as may be tryed by multiplying 758 
into itſelf, and the produdt again by 758, then the 
laſt produ&t ſhall be equal to the whole Cube, which 
was given at firſt to be reſolved. $ 

This one Example 1s ſufficient for the general 
underſtanding of the manner of working, wherefore 
I will add no more Examples, but (as Idid in the 
ſquare Root, ſo in this, I will) give you tio or three 
numbers with their Roots, leaving the pratice of 
them to the Learner, Thas, 


389017 73 


56430125 4054 . | 


"12895213625 32345 


Here followeth a Table of Cnbe Roots, from 1 
to 1000, 


© 2 A 


A Table of Cube Roots, 


I Cent. 


I Cents | 
R. Cabe. | R. Cube 
31 | 29791 61216981 
32 | 32768 62|238328 
33 [35937 |$3]293047 
34 [393094 [641262244 
35 |42525 [651274625 
36 148656 |66[287496 
37 [50653 671300753 
38 [54872 .|68[314432 
39 155419 , [691329199 
40 | 54900 70 | 333000 
41 [68921 7I [357911 
2 [74088 |72]373348 
43 [79507 | 73 1399017 
44 |*5184 [74 [495224 
45 [91125 | 75 [411875 
46 [97336 | 761438976 
47 |193823 | 771456553 
48 |I10592 | 751474522 
491117649 | 791493939 
5o |1250c0 | 80 |512000' 
51 [135651 | S1 [531441 
| 52 140608 |82 [550408 
53 [148877 |83|571787 
54 [157464 84 | 592604 
55 [167375 | 55 [514125 
56 [175616 | 861636056 
57 |185193 | 87 [648303 
58 [195112 | 88]681472 
59 [205379 | 391705669 
60Q-'216006@ | 90 [729000 


—. 


A Table of Cube Roots, 97 
I Cent. | I Cent. a I Cent, 

R. | Cube R. | Cale Ks Cube 
91 [753571 | 1211771561 [IFI|344295% 
92 [778688 1221815848 [152|3511803 
93 [804357 1231860867 |153]|3581577 
94 [$30584 | 1241906624 |154| 3652264 
95 1857375 | 125,1953125-|155| 3723875 
96 1854736 I26 2000376 | 156] 3796416 
97 [915673 | 1272048383 [157] 3869893 
98 941192 1282097172 |158|3944312 
99 ,970299 12912146689 I5914019679 
100 [l0000c00 | 130/2197000 | 160 [4096000 
101 [1030301 | 131]2248091 |161|4173281 
102 [1061208 | 13212299968 |162|4251528 
103 [1092727 | 133]-352637 [16314230744 
104 |1124d56 | 134 2406104 |164|4410944 
ro5 [1157625 | 13512460375 | 165 [4492125 
106 [1191016 | 136Þ2515856 | 166 [4574296 
1071225043 | 137]-570353 | 167 [4657463 
10811259712 138[2628072 | 168|4741632 
10911295029 | 13912685619 | 169|4826309 
110 [1731000 | 1402744000 | 170 [4913002 
111 [1367631 | 14112803221 |171 [5000211 
112 [1404928 | 142]2864288 | 193 [5088449. 
113 [1442897 | 143]2924207 | 173 |$177717 
I14|11481544 | 144 2985984 | 174 |5265024 
1151520875 | 14513027525 [175 [5359375 
116 [1560896 | 14613112136 | 176|5451776 
117 [1601613 | 14713176523 | 17715545237 
118[1643032 | 148]3241792 |178|563975% 
119|1685159 1493307949 \179157}5 49 
120 1728000 15013375000 | I 8015 32000 


198 


A, io. 


A Table of Cube Rooks, 


— 


- 
FE De ES 
k.4 


R . Cube 


hens 


2 Cent. 


x81 [5929741 
182 [6028568 
183 [6128487 
18416229504 
x85 6331625 
187 65 39203 


288 6644672 


189 6751269 
199 6859000 
Ig1 6967871 
192 7077888 
193 7189057 
194 7301384 
I95 741.4575 


196 7529536 


197 17645373 
1987762392 
199 7882599 
200 |8080000 
20I [8120601 ' 
202 [8242408 | 
203|8365 427 
204 [8489664 
205|8615125 
20618741816 
8869743 
208|8999912 
20919129329 
210 CaStobo 


= 


2 Cent. 


———— 


2 Cent. 


". 
211 
2ZI2 
213 
214 
2I5 
215 
217 
218 
219 
220 
221 

"22% 

223 

224 

225 

226 

227 

228 

229 

23O 

231 

2J2 

233 

2.34 

235 

[236 

237 

23d 


239 
240 


Cate. 


9393931 
952$128 


9663597 


9800344 

993 3375 

10077696 
10218313 
103602 32 
[0503459 
1064 8000 
10793861 
0941048 
11089567 
11239424 
I1390625 
1543176 
11697083 
t1852452 
12008989 
I 2167000 
12326391 
12487168 
12649337 
:2812904 
12977 575 
13144256 
13312053 
13481272, 
13651919 
15 24000 


R. | Cube 
24713997531 
242/14172448 
24314348907 
244 14526684 
245 14705125 
246(14885936 
247 15069223 
248 15252992 
249,15438249 
250 15625000 
25115813251 
252|16003008 
2 EY 
25416337064 
255,165 81375 
25616777216 
257,16974593 
25817173512 
259 17473979 
260 17576000 
261,17779581 
262|17984728 
2631 8191447 
264 18399744 
265118609625 
266/x 8821096 
267. 9034007 
268] [1924 83'2 
269 19465109 


270 19693000 


4 T able of Cube Roots. 


99 


= UT 


2 Cent. 


3 Cent, 


3 Cee. 


| Cube 
I99025II 
20123646 
20346417 


R. | Cabe 

301 27270901 
[202 27543698 
30327818127 


20571024 
20796875 


305/28372625 


30428094444 


R. | Cabe 

331136264691 
33236594368 
3331369260937 
3 34137259704 
335137595 37S 


_—_— 
cw 


21024576 30628652616 
212539 33/307 28934443 
21484952[308292101 

21717639, 309 295036291]339]3 8958219 
21952000 310/297910001[3401393 04000 
22188041/311 300802 311341139651 821 
[22425768312/30371338]342[40001688 
22665 187 313]306642971343[40353607 - 
12906304 31413 095 9144|344[49707584 
23149125|315)}31255 8751345141063625 
23393656 316/315 $4496/3 461414217 36 
235 39903|317|31855013|347}417 81923 
123897 872|/318|132157432 399274 192 
24137569 319132461759 3494250 349 
24389000 320 32768000350 2875000. 
2464217133113 307616035143243551 
24897085 322/333 86248/352/43614208 
[15143757 323|3369 8267 353143986977 
25412184 32434012224 3544436 1864 
[25672 363'325]34338125/355'44738575 
25934336 326134645976, 356/4511 5016 
26198073, 327 34965783 357.4 99293 
16353592, 328]352 87552135845 882712 
26730899 329|356112 $9359 46268279 


3361379330976 
33732272753 
213 38138614472. 


379006003 30}35937000/ 36046656000 


200 | ATable of - Cube Roots. 


3 Cane, : _ " 4 Cont. | 4 Cem. 
R. ) Cube: *''B. | Cale. |R; j © Cibe 


[47045881 391159776471 421174618461 l 
36247439928 39260236288 422[75151448 , 
36347832147 393]60698457 (423175686967 | 
36448128544, 394[61162984. 424[76225024 
4 365/48627125' 1395 51629874 425/7 6365625 
366149027896 |396]562099135 426|77308776 
367/49430863[397[62579773 427177854483 | 
36849836032 [398[63044793 (428/78402752 
36950243409 [399163521199-4291}89535 89 
7 ol5obs 3900 400 64000000 [430179507000 
371 dre + 401164481201 431]80C62991 
3725147 $848 [402 64964808 432/80621568 
373 51895117 28h; 89450837 433151182737 f 
37452373624 [404/65 939264 (434/$1746504 
375 $2734375 [405|5543o0125 435[52312875 
37653157376 406 #1 23416 [436/82 881856 
3775 3582633 [407 /57419143 (437/83453453 
SIND TSS 2 1458167917312 [438j$4027672 
37954139939 409|68417929 [439]84604519 
33054 72000 /410|68921000 449 85184000 
381 553e6341 411 69426531 441135766121 
- 38255742968 422 69934528 [442 86350888 o 
383 56181887 413179444997 443 86938307 {| 
384 56623104 '414/70957944 444]375 28384 
385-57066625 415[71473375 445|38121125 
386 57512456. 4176171991296 4461388716536 | 
387 57966603 qr7[72511713 [44789314623 | 
3885 7 oh 418/73034632 by Pty Fe 
3895886389 419 73560059-1449/9051 8849 
- 390 59319000 42917 4088000”  ortato 


A Table of Cube Roots, 201 


—_—___r 


ht 


4 Cent. | -5 Cent. ; | 5 Cent, 


— _ __—_ —— 


KR, Cube R. | Cube |R. Cube 
451191733851 [481 1112846411511/133432831 
452/92 345408 [482 111980168|51-|134217728 
45 392959677 (483,1136785 87/5 1511 35005657 
45493576564 [484 113379904/514/135796744 
455 94196375 4851140841255 151136590875 
45694818816 [436|114791256|516|1 37388096 
457 95 443993 1497,115501303[517]13818841 3 
455196071912 488116214272|51e|138991>32 
459195702579 148911693016g9]519]t 39798359 
460[97335000 [490 1176490005 20140608000 
461197972181 [491 118370771]521]141420761 
462198611128 [492 119095488|522|1 42246648 
463199252847 |493.119823157]525[143055667 
454199897344 [494 12055 3784]524]143877 824 
465110544625 495 1212873751525[1447031I25 
466! Io1194696 49612202 393615261145531576 
467101 $47563/497122763473[537]146363183 
463102503232 {4981253505992]52 1147197952 
469|103161709 (4991242514 49913 291145035 88g 
470/103823060(500,125000000l5 3o[1 48877000 
471104487111 SOL;T25375150" $31]r49721291 
4721105154048 5 02) T26506008Þ532]150568768 
473j105 $23817|503[127263527 533151419437 
4741106496424 5041128024064,5 24 [52273304 
4751107171875 |505(1287576251535]153130375 
476|107050176 506/1295 54216 5361153999656 
477|108531333[507 130323843|537|15485415 3 
478 LOCY2153Z52 508131096512 530 155720372 
479|/109902239]509.131872229;539|1 56590519 
580!110592000i510/13165loo0!54clt57464000 


CO 


hs LS 


—_— 


5 Cent. 


—_—__ 


5 Cent. 


D EE— 


R, 
547 
542 


| 


Cube 
158340421 
159220088 


543 
54 
5 


160103007 
1609891 84 


545|161878625 
546 162771336 


54 
548 
54 
$50 
FFI 
552 
$53 
$54 


1188262125 


163667323 
164566592 
166569149 
165375000 
167284151 
168196608 
I69112377 
170031464 
I7095 3875 
171879616 
I72808683 
[73741112 
174676579 
I75616000 


[588 


—_— 


[e. | 


57t 
572 
573 
574 
575 
570 
577 
578 
$77 
5 80 
581 
5 $2 
583 
534 
535 
5 56 
587 


5 89 
590 
591 


76558481 
17750432* 
178453547 
179306144 


182154263|597|212776173 


56 


18315043215 98j213847192 
184220009, 599j214921799|629 
570j! 85193000 60 


592 


593 


Cabe | 
r86169411 
187149248, 
188132517, 
189119224 
190109375 
[911092976 
192100033 
193100552 
194104539 
I95112000 
166122941 
1971373698 
198155287 
199176704 
200202625 


' ATableof Cube Ron. 


R. 

GO] 
602 
603 
604 
605 
606 
607 
608 
609 
610 
G11 
G12 
613 
614 
615 


21230056] 
202262003 
203297472 
2043 26469 
205379000 
206425071 
207474688 
205527957 


594 


2095 845 84 


5951210644575 
18122149615 96|211708736 


- 


w_- 


616 
617 
618 
619 
620 
G21 
6223 
623 
624 


625 


626 


| 


5 


16000000! 


627 
628 


'G Cow. 


Y 


A— —_— 


Cabe 

217081801 
218167208 
219256227 
220348864 
221445125 
222545016 
223648543 
£24755712 
225866529 
226981090 
228099131 
229220928 
230346397 
531475544 
2 32608375 
23 3744396 
234885113 
2 36029032 
237176659 
238328000 
239483061 
240641 548 
241304367 
242970524 
244140625 
245314376 
246491883 


630 


| 


247673152 
248858189 
25 ©047000 


ATable of Cabe Roots, 


207 


| 


LO ——_ 


6 Cent. | 


7 Cent, 


263374721 


Cabe 
251239591 
252435968 
25 3636137 
254340104 
- 90 At 
25125245 
258474553 
259694072 
260917119 


RK. 

66 1 
662 
663 
66 

665 
61666 
667 
668 
669 


| 


_— 


Cabe | . 
2888047811691 
290117528[692 


291434247 697 


29275 494469 
29407962 51695 
29540 82961696 
296740963697 
298077632 698 
299418309 69 


262144000[670 
264609288 
265847707 
2670899846 
268336125167 
2695 86136 
270840023677 
272097792678 
273359449679 
274625000680 
275894451; S1 
277167808 


682 
278445077683 


p 


27972626 4'6 84 


671]302I11711 701 
672 2054 
6731304 


< 


30076 z000 700 


64448 702 
2ZI217 703 
306182024704 
307546575 705 
Zzo8915776 706 
310288733 707 
311665752 708 


655 2SIOIT375] 
6561282300416 
6571253593393 
658]2 84890312 
659|286191179 


3130463839 


3150921241 
317214568 
313611987 
320813504 


685 
ho 
687 
688 
689 


660|2 87496000 


690 


3214I9I15 
322828856 
324242703 
325660672 


709 


314432000 JIO 


7I1 
7I2 
71303 
714 
Is 
716 
717 
718 


327082769, 


T9 


—— 
% 


Cabe 
teas + 
331373908 
332512557 
4334255354 
335702375 
337153596 
33 8608873 
340068392 
341532099 
343 000000 
344472101 
345948408. 
34742 8927 
343913664 
350402625 
351895516 
35 3393243 
354594912 
356400829 
357911000 
35942543! 
FEOpagnan 

62467097 
363994344 
365525875 
367051696 
368601813 
370146232 
371694959 


32 509000720 


373248000 


A Table of Cube Roots: 


— 


7. Cent. 


Cabe 
374905 361 
376357048 
377233067) 
3795 93424 
381078125 
382657176 
3842405 83 
385820352 
38742048 
389017800 
392617091 
392223168 
393832837 
7341395446904: 


735]97965375 
7361398608256 


| 


—_ | — —— 


9 


7 Cent. 


R. Cabe 

751423564751 
7521425259008 
75 31426957777 
754142866106 
7551439368875 
75 122081216 
7571433798093 
2.75 9435519512 
T9 972245 479 
75043 897600c 
761/440711081 
762442456721 


| 


e. 
781 
7 82 
783 


417 4 


785 
786 


7 07 


7 89 
Tyc 
791 
792 


i 


763444194947 
4764445943744 
765447697125 
766449455096, 


7371420315553 


7381401947272] 


739/4923533419 
740]405 22 4000 
741 406869021 
7421408518458 
1431410172407 
744411830784 
7451413493625 


767451217663 
7681452954832 
691454756509 
770145653 3000 
7711458314011 
7721460099640 
7731461589917 
774(463634824 
775 465454375 


7461415160936 


74 


776 467288576 
7471416832723,777 469097433 
EERSON992/772 4729095 5 


193 
794 
795 
796 
797 
79> 
799 
dOO 
SO1 
802 
802 
504 
805 
806 
807 
808 


—————— 


$ Cent. 


— 


Cale 
476379541 


78 $148 


| 


478211768 
450048687 
451890304 
433736625 
455587656 
487443403 
499303872 
491169069 
493039000 
494913671 
{96793088 
498677257 
5005 66184 
502459875 
504358336 
506261573 


5OST6Y5 92 
510092399 
5 I2000000 
FI 39224O1 
515849608 


31517781627 


519718464 
521660125 
523606616 


325557943 


27514112 


$09/529475129 


119472729139 
(8101531441000 


7agnord 9749177 
750 21875000/78 0474552000 


A Table of Cube Roots. 


205 


8, Cent. 


"Wt 
$11 
812 
813 
$14 
815 
816 
817 
$18 
819 
820 
821 
822 
823 
$24 
825 
826 
827 
$28 
829 
$305 


8 Cent. 


— 


7.Cent, 


LE _— a 


| 


Cabe 
533411731 
535337320 


545338513 
547 343432 


551368000 
553357661 
555412248 


563559976 
5656092 83 
567663552 
569722789 
717870G0 


831 
832 
833 
$34 
335 


837 
838 


839 


836 


$40 


53736779715 
53935314418 
5413433751 
54333849618 


54935325918 


557441767] 
55947622418 
561515625|8 


Cube 
594823321 
596947686 
599077107 
601211584 
603351125 
605495736157 
607645423 


1609800192 


511960049 


616295051 
618470208 


31620650477 


622935864 


Ke 


| Cabe 


575 


614125000|880 


660776311 
663054848 
665338617 
667627624 
5 669921875 
6, 672221376 
877 574526133 
378676836152 
379679151435 

0981472000 
801 68379784t 
882586128968 


871 
873 
$73 
874 


| 


Sa5086775008 

527222016 886 
629422793087 
631628712, $88 
59153383977 
8601536056000 
$73856191/861 638277381 
575930368 $62/640503 92 $1892 
5780095 37,853[542735647]893 
5800937 24864644972 544159 
582182875 8651647214625 

584277056, 366 649316896 
58637625 38671651714 36} 
3 88480472|85 553972032 
199589719, 3691656234909 
(592704000 870658503000 


9,389 


883688465387 
884 s 90807Iog 
5693154125 
895506456 
697864103 
[700337072 
(702595369 
Wg0/7 04969000 
911707347971 
7097322858 
[712121957 
4714516984 
$[8951716917375 
896719323136 
5971721734273 
39 81724150793 
5991726572699 
992 1729000000 


' CCOReE Is. 


9 Cent. | 


R. 
goI 
902 


903 
905 


909 75108942919 39,527936019 96 
5357100c[940,3305 84000 970[9I2673008 


910 
911 
912 
913 
914 
915 
916 
yo 
918 
919 
920 
9J21 
922 
923 
924 
925 
926 
927 
' 928 
929 


733 
736314327 933 
904'73876 3264/93 
[741217625193 
906, 


E vF 
= 7OI 
70308 


R. | 
931 
032] 


731 


5 
743677416936, 


75605 80311941 
7585505281942 
7510484971943 
7635519441944 
7660608751945 
7685752961946 
75109521 31947) 
7736206321948 
7761515591949 
77 8688000 50 
7812299611951 
78377744895 2 
78033049753] 
8888902495 4 
79145 31251955 
794922776({956 
7965979831957 
799178752/958 
801765089(959 


| 


930 


A Table of Cube Roats, 


Cube 


—_——__r_. 


'R, 


806954491 961 
30955 7569 962 


812166237 963 


$147 80504 964 
817400375 965 
320025856 966 
907;746142643)937,522656953 967 
908 74861 33121938 825293672 968 


x Cabe 

$87503681 
890277218 
893956347 
895 841344 
898632125 
901428696 
9042331063 


997039232 
90985 3209 


833237621 9711915498611 


843908625 
8465905 36 
849278123 
851971392 
854670349 


| 


974 


973 


975 
976 
977 
975 


979 


857375000 980 
860085351 981 
862 801408 982/946966168 
865523177 983 
868250664 984 
870983 875 985 
$73722816 986 
876467493 9871961504873 
87921791298 
881974079 9891967361669 


835 896888 972(918330048 
838561807 
8412323 84 


921167317 
92401042 4 
926859375 
929714176 
32574833 
935441352 
939313739 
941192000 
944076141 


949862087 
952763904 


955671625 
95 8585256 


64430272 


804357005960 8847 36000 990/970299009 


A Table of Cube Roots. 


= 9 Cent: | 9 Cent. -- 
R. Cube Re | Cube 
991] 973242271 996 | 988047936 
992 | 976191488 997 |991026973 
9931979146657} * 998 |994011992 
994| 992107784 999 | 997002999 
995 \ 985074875 1000 | I0060000600 
[| 
The 
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Some uſes of the Square 
and Cube Root. 


Uſes of the Square Root. 


F Hat the Square and Cube Roots ate, and 
how to e.xrraft them, hath already been 
taught, and for more eaſe and expedi- 


tion, there are 7ab/es ready calculated, both of the 
Square and Cube Roots, from 1 to1000, we come 
noiy to ſhew ſome uſes thereof, which in ſome mea- 
ſare will appear 1n the Propoſitions following. 


PROPOSITION. I. 


Adwit the height of the Wall of a Fort or Caſtle to be 
ſcaled, be 39 foot, and the bredth of the Trench 

' about the Fort be 40 foot] demand of what length 
a Scaling- Ladder ſhould be, juſtly to reach from 
the edge or brow of the Trench, to the top of the 
Wall. 


By the 47th: of the firſt Book of Euciids Ele- 
wents, 1t 15 demonſtrated , that, the ſquare of che 
Hypoten»ſal of all right ang/ed plain Triangles is e- 
qual to the ſquares of the 2 other ſides ;, 1 therefore 
to reſolve this Ptypoſition, ſquare the height of the 
Wall Which is 30, facit goo; alſo I ſquare the 
bredth of the 77ench which is 40 facie 1600, theſe 

| tyo 
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two added together make 2500, the ſquare root 
whereof is 50, and ſo long muſt, a Scaling Ladder 
be mad? to reach from the edge of the Trench to the 
top of the all. | 


PROPOSITION, II. 


T hert be two Towns, 4s Chicheſter and York, which 
lie North and South one from another, and their 
diſtance ts 220 miles, and Exceſter /ieth direGily 

Wet from Chicheſter 120 miles ; 1 deſire to know 
the diſtance of York from Exceſter. 


Square 120, the E xceſter | 
diſtance of Exceſter 
and Chiceſter, it 
maketh 144co, like- 


O 
Wiſe ſquare 220, the Bo 
iRance of York and | 
Chicheſter , facit , ® 220 ® 
48400, theſe two Chiceſter York 


numbers added toge- 

ther make 62 800, whoſe ſquare root extrated (or 
found in the Table) will be 2504 near,and ſo ma- 
ny miles 1s ZE xceſter diſtant from York. 


o 


Z[e uf the Cube Root. 


Ne chiefuſe of the Cube Root,..1s to find out 

a proportion between, like Solids, ſuch are 

Spheres,Cubes,and ſach like ; as in the Propoſition 
folloiving, | 


P PRO, 
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PROPOSITION, 


If a Builet of Brajſe of 4 inches Diameter, weigh 
9 pound, what ſhall a Bullet of Braſs weigh,nhoſe 
Diamtter is 8 inches ? 


Cube 4 the Diameter of the lefſer Bullet, makes 
64, likewiſe Cube the Diameter of the greater Bul- 
let 8, makes 4608, This done, ſay by the Rule 
of proportion ; Tf the Cube number 64, give 9 /i. 
weight, what -ſhall the Cube number 4508 give ? 
Multiply and divide, you ſhall find 72, and ſo ma- 
ny pounds will a Bullet of Braſs weigh, whoſe Dua- 
meter is 8 inches, 


Te Ent of the F:;rſt Part. 


DECIMAL 
ARIIHMETICK. 
The Second Part, 


Containing 


The Grounds and Reaſon 


thereof ; The Uſe of this kind of Ar- 
tificial (or Decimal) way of work- 


102, illuſtrated by divers Ex- 
amples,in all the moſt uſual 
Rules of Arithmetick. 
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Aving in the firſt Part of this Book exem- 
| plified the Art of Y»/gar Arithmetick both 


in whole Numbers and Frattions ; We 
} come now to treat of DECIMAL 
ARITHMETICK, which teacheth how to 
perform (as it were) in bole Numbers, all that the 
former did effe&t by Frattions, 1 will not infift 
upon the antiquity or exce/lency of this kind of 
Arithmetick, but come immediately to the praftice 
thereof, and ſhall therefore premiſe theſe Propoſi- 


tions following. 


| Propoſition r. 


— 


A vulgar Frattion being given, how vo reduce the 
ſame into a Decimal. | 


| The Rule, 
. To the Numerator of th Frattion given,add what 


3 number 


Wry4 Decimal Arithmetich, 
number of Cyphers you pleaſe z then divide the Nu- 
merator: >#7þ4. Denomunator; be quotiens ſpat be 


the De Fraftion. required. 


FA t F-arhyle't. \ 


et it be required to reduce 34 - into a Decimal: 
firſt, oft terator | 45 4d five Cyphers, fo 
will tbe 400009, divide this humber by the De- 
rominator 17, and the quotient will be .2 3529, 
which is the Decimalrequired. 


- wo WR to a 


C{ And here note, that Decima/ Fraftions are not 
-. vyritten-in 4 ſmaller figute with a line between 
. them;-as. wigar Fradtions are, but of thefame 
-, flgurez- only there-maſt be a Cotnma or point put 
.' belwder? the lwhole Number and «the Fraction, 
' 'andthat'is the diftintion: TEN 


_ Example2. /f yoa would expreſſe 235 ppin a'de- 
timal! may, "it muſt be written as tolloweth. 
By-thelaft example you'find that 45 reduced. to a 
decimal; was',z3529, therefore 235 $4 muſt be 
written thus - 235, 23529. Indecimal fra&ions 
the Numerator is only expreſſed, and the Denomi- 
, Nnatoronely intimated ; of ths'RULE is gene- 
ral, Of bow many figures. ſoever the Numerator of 
| decimal frat$ion dorh confift, of ſo nrxuny Cyphers 
with a Unite bef.re them, doth che Denuminator of 
the ſame Prattion conſift. So this Decimal 12,625, 
if it were written in a vulgar way, would be 1 2.4555, 
but in a decimal, only 12,625, the Comma or point 
between 12nd 635 ditmguiſheth the who/e nune- 


ber 
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ber from the fra#ian, andthe fraction 625 conflt- 
ing of three figures, intimates that the Denomina-= 
tor thereof malt ' conſiſt of three Cyphers and an u= 
nite before them , So the decimal before expreſſed, 
235, 23529, 1tit were written in the vulgar way 
would be 235 54532. | 

But it ſufficeth to expreſſe in Decimals the Nu- 
merators only, and omit the Denominators, .the 
Denominators of all Decimal fractions being either 
IO, 100, 1008, 10000, 100000, &c, according 
tothe number of figures contained in the Numera- 
ors. 

According to this Rule, you ſhall find that 

7 of will be in Deci- . 80000 
'I25, pmals by adding 12,42857 - 
132-5 5 Cyphers, 132,52941 | 

And by this means, all manner of FraQtions of 
Coyni, Weights and Meaſures, may be reduced from 
vulgar Fractions, to. decimal Fractions ; as by ths 
next Propoſition will appear, | 
Pxapoſition 2. | 


Hom to expreſs Englifh-Coin in Decimal! Numbers- 

'Letitbe required to expreſs 9 ſhillings (which 
19 £2,0f a pound. Sterling) in adecimal ; Tothe 
Numerator 9 add twa Cyphers, making it 900» 
which divide by 20, -the quotient is, .45, for the 
decimal of 9 s. .Sathe decimal of 13 ;, will be 6x, 
and.fo for any namber of ſhillings, 


C4 Here note, that in the Reduction of Valgar fra- 
ions into Decimals, that many times the firſt, 


ſecond or third places of the Decimal fraions 
J ” 4 are 


wal Arithmetich, 
in the following Table the Deci- 
aFonetarthing (15 .001041 67, and the tea- 

is, becauſe} you redice g3; into a Decimal 
pr onefarth ng'is the 960 part of a pound Ster- 
ns) -you ſhall by adding o Cyphers to the Nn- 
xerator find the Quotient to.-be 104167, but two 


7 | LY 

C "4 
{+ l 
#4 w- 


_ ou 


ng 
© 


b- WCyphers miſtbe placed before it ; becauſe di- 
=. riding 10606060 by 960, the place of Unites in 
-- "*theDiviſoratthe firſt demand extendeth unto 
; © © ©the thid Cypheriin the Dividendsfor in reducing 
Ig =" of Vulgar fraRtions to Decimals, this is, 


. 
- z®. 
V7 
- -- by Py 


, , \\ A general Rule, 
© - That if theplace of Unites in the Diviſory, at the 
Eo of demand extend but unto the firſt of the Cyphers 

annexed to theNamerator of the fraftion, there 5 

bem Cypherput before in the Quotient, but -if "the 
place of Unites extend unto the ſecond Cypher added, 
then one Cypher muſt be placed before in the Quati- 
ent , if unto the third Cypher, then two Cyphbers 
wuſt be placed before in the Quotient, 6c. 

** According towhich Rule, if you make trial you 
Thall find that the Decimal of 7 -. will be .35, the 
Decimal of 5.4. will be .020833g 3, the Decimal 
of two farthings'will be ,00208333,as in the Table. 
--./By'theſe Rules laſt delivered 'are the enſuing 

. (Tables of . Enpliſh Money, Weight and Meaſure 
compoſed, and the like-: may be done for a forreign 
Coin, &c. according as eyery mans occaſions ſhall 
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TheTazBLE of Exgh 
(01 1n Decimals. ” 


Engliſh Coin. | Dat” FOOT 
—— TO |.04166667 
Sb. 19] 495 9 |.0375 | 
18|.9 8 [03333333 
I7| .85 | 7 [.02916667. * 
161.8 | 6: Jaes” 
15|.75 5 |.02083333 
14\7 4 ].01666667 
13] .65 3 [|.oI25 
12,6 2 [|.0833333 
IT|,55 rx [.04166667 
IO1\,5 —_ —— 
9 [445 F.' 3. |.003125 3 
$1.4 2 |.,00208373 
71-35 2 y .OOTO4TG7 
5 Ig Troy wiight.in - T8 
ES | Decimals, Fr 
Shs --| O,1t 91666667 
2 |.1 | 10 |\,83333333 
I | 05 9 1:73 : 
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. \# 


8 

7 
6 

5 
-t] 
3 

2 

I 


_— O—y  —_— 


| 
P. 19 
| 


IS IPL. bd 
241666667 | 


»+þ ©0625 | 


- 04166667 


'þ 0375 7 
3.1-03333333 þ - 
þ 02916667 


; 02083333: 
01666667 ho 


Decimal Tables. 
[258333355 


>58333333 | 


33539333 
"25 


VO — 


- O79 16667 ||; 


O75 \ 
' 0708333Z 
-@6666667 


0583333F 
== wie 


poo "mW 


on25 
agus 5 | 


26666667 OX 
-68333337 } 


» 
, 1 - S ; 
4 


© ICP EE; 
09499395 


60364583 


1 4s 


mm Sw ht wm aw 30 \O 


00329861 
| 999238 


I7 | .00295139 
| 00277778 


00260417 
| 00243056 
09225694 
00208333 
00192972 


| .oot 73611 


| col5625 

OOI 3 8889 
00121528 
o0I04166 
00086805 
| .00069444 


- 0005 2083 
000447243 


OO0QI73IT 


Aviire 


—— 


Tables of Reduiion, 20g 


Avoirdupois great |. 7 | 0625 
weight 1n 6 | 405357143 
Decals 5 | 24464286 

4 | 03571428 
—— We | 3 | 02678571 
2 | 01735714 
39% |.-7$ I 2999207 
0 5 — 
I Jtts 25 


27 24107142 + Oun,15 .00837053 
26 | 23214285 T4 | 0073125 

25 | .22321428 I3'j 00725446 
24 | 21428571 | I2 | c0669643 


23 | 20535714 It | 00613839 
- 22 196420257 | 0 [9550035 
2t | 1875 . | 005022 
, - 20 17357147 || S | 00446429 
| 19 |. 169642786 | 7 Q0390625 
1.8 t. 16071428 | 6 | 00334821 
17 |. 15178572. 5 | 00279018 
16 } 14285714 4 | 1.57 cape 
15 13392857 | 8 l pu ns 
I 4 . 125 VALASHL.. 
13 | 11607143 | I 2] 00055 804 
12; ,10714286 "THLT 
2 Mi p Q9821428 n—t—_ | — 
IO | 08928571 mm , 00041853 
" 9 | 08035714 T alf 00027902 
8 
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Awvir- 


* Tables of ReduBion; 


Avejrduyois | 
little weight in 


% _ 
" 
, ST. Þ 


on | 


half 
T qu. 


— ___—— 


F of 


Ir n= n—_——_— 


© Liquid M eaſures 
in De6imal;. 


9]:03515625 
8] 03125 

T] £2734375 
61] 9234375 
5 jJOI95 3125 

4 | 015625 

3 | oI17T895 ., 
2 | 0078125 
r|- 00390625 


A 


A. - 
4 


—_—_—__ 


| 00292969 
OOIYF312 
20097656 


—— 


PR_ 


4 ” 


Drams. 


14\0546875 © | 


I5 03859375 


23] 05078115 


i2j046875 | 3 qu. 


. 10{,0390625 | I yu. 


+ a.Aw 


| "HY 


aac 
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Dry Meaſures 
in Decimals. 


Buſbels, 


Pecks. 


3 qhs 

balf 

I qhe 

Pints. 3 
2 
Fy | 


| — Ie Wren—onnm Ae een OS on 


005 8594 
0039063 


| .OCOI9GZI 


Long Meaſures, the In- 
tegers being yards and 


ells in Decimals. 


3 
2 


qe 


I].25 


75 
5 


Tables of Reda8ton, 


1 Naile 


1 


————— 


3 qu. 
balf.. 


| L Jn. 


3 
2 
7 


7 ime in Decimal. 
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| | Dizens in Decimals. 


De. 11 | 9166667 


A 
oQ& 
a 
OE) 
WD) 
ID) 
) 


3333333 
2 


5 
1666667 
.0833333 


.076388 
0694444 | 
©O625 

0555555 
O48GIITI 
0416667 
0347222 | 


0277778 
0205333 


0138889 
0069444 
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The uſe of the fore-going Tables, | 


T He Tables preceding are in number nine ; 
The firſt being of Eng/iſh-Coyn ; The fecond 
of Troy eight ; The third of Avoirdupois great 


- weight, The fourth of Avoirdupois licele meight, 


The fifth of Liquid Meaſures. The fixth of Dry 
Meaſures. The ſeventh of Long Aeaſares. The 
eighth of Tiwe, and the ninth of Dozens :; Theſe 


/ ſeveral Tables are made by the Rules immediately 


going before them, and their uſe 1s ro expreſle in 
Decimal numbers either Money, Weight, os Mea® 
ſure, as by the following Propoſurions will appear, 


PROP, I. 


How by the Table to ex- 
preſs Engliſh Coin z# 
Decimals. 


The firſt of the nine Tables is for this purpoſe ; 
therefore if you would exprefle either ſh;llings,pence 
or farthings in Decimal numbers, you muſt repair 
to the firſt Table, which is of Engliſh Coin, and 
there againſt I 3 ſhillings you ſhall inde . 65 which 
15 the Decimal of 17 ſhillings, alſo againſt ſeven 

. pence 


$24 Decimal' Arithmetich. 
pence you ſhall find . 02916667, which is the De* 
cimal repreſenting 7 pence : Alfo againſt 2 far® 
things you ſhall find . 002083 33, which is the De” 
cimal anſwering to 2 farthings, and the like is to b< 
done for any other number of ſhillings, pence, of 
farthings. 

But if it be required to find the Decimal of divers 
Denominations of Coin 19 one ſum, as of ſhillings, 

nce, and farthings together, you muſt add the 
Decimals of all the particulars together, and the 
- ſam of them ſhall be the Decimal ſought, 


E xamples 


If you would know the Decimal of 13s. 7d: 
2 4. in one number, you mult firſt look 
in the Table for the D2cimal of 13 5, .65 
- which is . 65, and ſet that down, then .02916667 
look for the Decimal of 7 4. which is .00208333 
. 00916667, andTet that doya alſo : —— 
Laftly, ſeek the Decimal of 2 q. which ,68125000 
is ,00208333, ſet that dowa alſo; 
- then if you add theſe three numbers together, as in 
common Addition, you hall find the ſur of them 
to be , 68125000, which is the Decimal belong- 
ingt013 5.7 4.2 4.28 by the work in the Margine 


appeareth. 


PROP, 


— w— 
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PROP. IL 


How by the Table to ex- 
preſſe T roy-weight i# 


Decimals. 


. . Theſecond Table is of 7roy zeight, the ſeveral 
D2nominations whereof are Ounces, Peny-weights, 
and Grains : So that by the ' Table you ſhall find* 
that the Decimal belonging to five dunces is \\4Ts 
666667,the Decimal belonging to 17 peny-weight 
is , . 07083333, and the Decimal betongmg to 13 
Grains is , 00225694, and {oof any other namber 
of ounces, peny-weights, and grains ſeferally, 
But if it were required to exprefle theſe | (or any 
other) ſeveral Denominations in one, Negcimal Fray 
Etioh, then you muſt (as before you did- for mongy} 
take out of the Tablerhe ſeveral Degimals belongs 
ing to the reſpeCtive quantities, and-add them toge+ 
ther, ſo ſhall the ſum of that Addition, be the Deci» 
mal ſought, 2 "LJ > 


E xamplt «tb, ; 1 


If it were required to find a Decimal which 
ſhould repreſzht 5 ounces, 17 peny-weight, 13 
grains, you mult firſt look an the Table for the De- + 
cimal belonging to five ounces, Which is, 41666- 
667, and \vrite it down, then look-the Decimal be- 

© Þ longing 


"226 = Derimwal+ Arithmetick, 

longing to 17 grains, which is , 07083333, and 
write that down, then look for the ans Ie" 
Decimal of x3 gtains, which is © . 41666667 
«02225694 , apd write that . 07083333 
doin, then adding theſe thtee | . 00225694 
mers together, "9 ſhall find  ——— 

erſum of them\to be . 48975- 448975694 
694, which is the Decimal re- | , 
preſenting 5 ounces, 17 grains, 1 3 peny-weight, as 
by the operation in the margert appeareth, 


1 BIO... 

How by the Table to ex- 
.. preſſe Avoirdupois great | 
weight in Decimalss | 


\- Thethird Table is of 4v9irdupois great weight, 
theſeveral Denominations whereot are Ozarters of 
Handreds, Pounds, Onnces,and Quarters of Ounces 
thivs you ſhaf{ findin/the Table, that the Decimal 
of 3 Quarters'6faHundred.is « 75, the Decimal of 
22 pounds is 19642857; the Decimal of 7 oun- 
Ces 15, 00390625, and the Decimal of z quarters, 
of ari ounce is , 00041 85 3, in this manner by the 
. Table you may find the'correſpondent Decimal be- 
longing to any number of quarters, pounds, ounces, 
and'parts'of onnces (everally.- 
* [But *#'it be required to find one Decimal 
nahiher Which ſhall repreſent divers denomina- 
trons , you muſt firſt finde the Decimal belong- 
ing to the-ſeveral particulars , and add them to- ' 
FG | vether, 


Decimal Avithmetich.  w27 
oether, the ſum whereof ſhall be the entire decimal 
required. 

Example, 


Let it be required to finda decimal which ſhall 
repreſent 3 quarters, 22 pounds, 7 ounces 4 of an 


' ounce. | Firſt, look in the Table for the decimal of 


three quarters of a hundred,which is ,75 ,and write it 
down, then look forthe decimal of 22 pound, which 
is .19642 857,and write that down, 

alſo look the decimal belonging to .75 

ſeven ounces, which is ,00390625, .19642 847 
and write that down : Laſtly, ſeek .0039062 3 
the decimal of three quarters of an .coooq1853 
ounce, which is .00041853, and ———— 
write that don, then adding theſe .9507533$ 
four numbers together, you ſhall find 

their ſam to be .95075335, Which is the Decimal 
repreſenting 3 qu. 22' /jib. 7 0un. of an ounce. 


PROP. IV. 


How by the T able to ex- 
preſs Avoirdupois little 
weight 1» Decimals. 


The fourth Table is of Avoirdupos littleweight, 


_ the denominations whereof are Ounces, Drams, and 


Quarters of drams,fo that theDecimal of 11 ounces _ 
is .6875, the Decimal of five drams1s.0195 3125, 
and the decimal- of one quarter of a dratn is 
+00097656, Q 2 Bat 


| 238 Decimal Arithmetic, 
!-,/But if it be required to fin@one decimal number, 
which ſhall repreſent 1x ounces, 55, then'you 
muſt firſt look tor the decimal belonging to 1 1-0un- 
ces,which 18,6 875,and ſet itdown,then look for the 
Decimal anſvermsg to 5 drams,whick - - © | 
ws .cr95 3125," and ſer that down; .6875 | 
Laſtly, look the decimal befong- .ong5 3125 | 
1ng to a quarter of a dram,” which 'is .oo097656 
.00097656 and ſet that down; theſe ———— 
three numbers being added together, ,70800481 
produce ,708007$1, which is the 
correſpondent -Decitmal belonging to 1x ounces, 5 
drams, and a quarter of a dra. | 


PROP. V.. 


How by the Table to ex- / 
preſs T1quid Meaſures 
in Decimals. ' 


Becauſe there 8. great variety of Liquid.med- 
jares, that hard! any two commodities are ſold by 
the ame, the difference of. the galldh contitual! 
making alteration, we have therefore in this fift 
Table made the greateft denomination to' be one 

$1]lon, the next leſs denomination being pints and 
quartets of pints;- ſo that in the Table you ſhall find 
tke decimal belonging to three pints, robe".375 , 
andthe decimal belonging to- two quarters, or half 
a pant,” tobe .062.5, and ſofor any other, ' * . '. 
2: Bat for to expreſs pints and parts of pints in one 
n- entire 


3 3 > ww 
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entire decimal number, you muft add the Decimals 
of the - ſeveral denominations together, and their 
ſumme ſhall be the entire Decimal. 

So if you were to expreſs 3 pints and, .375 
an half 1n one entire decimal number, .0625 
add the decimal of three pints, which is ——— 
+375, to the decimal of two quarters, . .4375 
which is .0625, and their ſum ,4375, 
ſhall be the Decimal of three pints and an half, 


PROP. YI. 


How by the Table to ex- 
preſſe dry meaſures in 
Decimals. 


The fixth Table is of Dry Meaſures, the ſeve- 
ral denominations whereof are Buſhe/s, Pecks, quar- 
ters of Pecks and Pints, ſo may you find the decimal 
of five buſhels to be .625, the decimal of two pecks 
tobe ,0625, the decimal of three quarters of a peck 
to be-.023437, the decimal of two pints to be 
.0039063, Thus arethe correſpondent decimals 
belonging to the ſeveral denominations found. 

But if you would have one number to expreſs 5 
buſhels, 2 pecks, three quartersof a peck, and 2 
pints: you muſt ficlt find the decimal b&longing to 
5 pecks, which is .625, and write it down, then 
find the decimal of two pecks, which is .0625 then 
ſeek the decimal of three 4quarters of. a peck , 


whichis ,0234375, and write that down. - Laſtly, 
Q 3 ſezk 
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ſeek the decimal of two pints, which .625 

4$ ,0039063-, which numbers being ,0625 _ 
added together', produce .7148438, 40234375 
which is the decimal belonging (or ex« .0039063 


preſſing) 5 buſhels , 2 pecks, thrice ———-- 
quarters of a peck, and 3 pints. 7148438 


PROP, VII. 


How by the Table to ex-.. 


" preſs. Long Meaſures 


12 Decimals. 


The ſeventh Table is of Long Meaſures, the 
- Integers being Yards and EU; : and the lefler de- 
nominations are quarters of Yards or Ells, Nailes, 
| and quarters of NVailes, So you may find in the 
Table that the decimal of three quarters of a Yard, 
or an Ell is .75, thedecimal of two Nalles,is .125, 
and the decimal of one quarter of a Naile is 
015625. 

- Butif you wonld have one number to expreſs 
3 quarters of a Yard,or an Ell, two Nailes, and one 
quarter of a Naile, you muſt ſeek the decimal of 
three quarters ofa Yard or Ell, which is .75, and 
write it down,likewiſe ſeek the decimal 

of two Nailes,which is,125, and write 13 

that down, . Laſtly, ſeek the decimal of * = 
one quatter of aNalle,which is.015625, = 
and write that down, theſe three num- +5996? 
bers added together, make ,89062 5, which is the 
| | | decimal 


_———_ —__ 
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decimal belonging to 3 quarters of a Yard or Bl; - 


- 2 Nailes,and one quarter of a Nalle, 


PROP, VIIL 


How by the T able to ex- 
preſs ihe partsof Time 
in Decimals, 


T ie 18 uſually divided into Tears, Monerbs and 
Dayes.: So t!>2 eighth Table which is of Time,con- 
ſifteth of theſe two denominations, ſonerths and 
Dayes, you may find that the decimal of 5 moneths 
is ,416667, the decimal of 26 dayes 1$.071233. 
Theſe are the principal decimals, but the compound 
decimal rumber repreſenting 5 maneths, 26 days, 
1s 457900, as you ſhall had,it you add 071233, 
which 1s the decimal of 26 dayes, to .416667, 
which 15 the decimal of 5 moneths. 


PROF IX. 


How by the Table to ex- 
preſs Dozens in Deci- 


mals. 


The laſt Table is of Dezexs, the Integer being 
a Groſſe, and the ſmaller denominations are Dozens, 
and parts of Dozens, ſo may you find the degimal 
of ſeven dozen to be .5 833333, and the nw 


Q4 
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af five parts ef a dezen to be .0347222,and theſe 
two numbers added together , make .6220555z 
which is the number which repreſenteth 7 dozen, 
and £ parts of a dozen. 

In the ſetting down of Decimal FraQtions, to 
add them together, you muſt alwayes obſerve to ſet 
Primes under Primes, Seconds under Seconds, KC. 
which the points before the ſeveral Fractions wall 
dire& you to do, * 


Hitherto we have ſhewed the uſe of the fore- 
going Tables in expreſſing of FraCtions in 
decimal numbers. It refteth now to ſhew 
the uſe of them 1!; finding what fra&tion ei- 
ther of Money, Weight or Meaſure, any 
decimal number given doth repreſent, and 
that ſhall be made evident by the enſuing 
Propofition, 


PROP. X. 


A decimal number being, g1- 
yen, how to find What 
Fraftion it doth repre- 
ſent. 


| Let.02916667 bea decimal number,repreſent- 
ing ſome Fra&tion part of Eng/i ſb Coin: Becauſe it 
15 required to find the value .of this Fra&tion in 
Engliſh Coinz you mult therefore repair to the = 
l le 
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ble of Engliſh Coin, in the ſecond column of which 
Table ſeek for the number given (viz. 02916667) 
which you ſhall find to ſtand againkt 7 pence, and 
ſo much is the value of the decimal FraQtion 
02916667, in Engliſh Coin, 

Alſo if the decimal Fraction. 75 were given,you 
ſhall find the value thereof to be 15 ſhillings, and 
the value of ,003125 tobe three farthings. 

Likewiſe in the Table of Troy weight , .if 
41666667 were given, 4t would fignifie five oun- 
ces, and ,05416667 would expreſs 13 peny 
weight,and .o0173611 will expreſs ten grains, &c. 

After thismanner may you find the value of any 
decimal numoer giyen, .either 10 Afoney, eight Os 
Meaſure, when the number given may be exaRly 
found in the Table : Bur if the number given cannot 
be found exaRtly in the Table urto which it is di- 
rected at one entrance. Then you muſt, Find in 
the ſaws Table, the neareſt numler you can leſs than 
the given number, and take the nuwler that anſwers 
unto it inthe firſt colnaen, which will be the greateſt 
Fraction of the namber required : then ſubſtratting 
the decimas! thus found, out of the decimal niven, 
3ou ſhall have a remainder, which remainder ſeek 
A'ſo in the ſecond column of the Table, if it may be 
found ; (if not, ſeek the neareſt eſſe, and the num- 
ber anſwering thereunto in the firſt column ſhall be 
- Twe next greateſt frattion; then 1 a ara. = de- 

cima! found out of the former remainder, there will 
be another remainder, which alſo ſeek in the Table, 
and proceed as in the former : An Example or tv 
will make all plain, | 


£ xample 


Fe 
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Example 1. 


Let ,68125000 be a Decimal given, repreſent- 
ig ſome part of Engliſh Coin, If you look in the 
Table of Engliſh Coun for .6 8126000, you cannot 
find it, but the neareſt uumber in the Table lefſe 
than it 1.65, againſt which I find .1 3 5. ſo that 13 5. 
15 the greatelt fraftion part of Enp/i/h Coin agreeing 
to this number, 

This done, ſubſtra& .65 out of .681 25000, and 
there will remain, 03125000, which number alſo 
you mult ſeck in the Table of Engliſh Coin, but be- 
mg you cannot find it there, you muſt take the 


neareſtnumoer leſs than it, which is ,02916667, | 


againſt which I find 7 pence , which is the next 
greateſt fraRion part of Eng/i/h Cojn agreeing to 
this number, 

Again,ſubſtrat ,02916667, out of ,03125000, 
and there will remain .00208333, which number 
ſeek in the Table, and you ſhall find it to ſand 

eainkt 2 farthings,and ſo much doth this laſt remain» 
* kenifie in Engliſh Con, and the whole v1ven 
number .6 8125000 doth! repreſent in Engliſh Coin 
13 ſhillings 7 pence 2 tarthings, as by the operati- 
on following doth appear, 

\ 


: 68125000 


——_ 


8— 
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.681250e0 number given. Ar 
65 . «. , -» thenextlefſer number in the Table re- 
preſenting I3 ;, 


| — 


.03125000 firſt remainder, | 
02916667 the next leſſer number in the Table re- 
d preſenting 7 d. 


——@ __——©__—_ 


00208333 ſecand remainder , which repreſents 
two farthings. 
So doth the whole number repreſent 13 s. 7 d. 
2 7. 
Example 2. 


Let the Decimal .87426934 repreſenting fome 
fraQtion of a pound ſterling be given. 1t you look 
in the Table of Engliſh Coin for .87426934 you 
cannot find it ; but the neareſt number in the Table 
leſs than it 18 .85, againſt which I find 17 ſhillmgs, 
ſothat 17 ſhillings 18 the greateſt fraction part of 
Engliſh Coin, agreeing to this number, 

hen ſublira&ting . $5 out of .$742692 4, there 
will remain .02426934, which number alſo you 
muſt ſeek in the Table of Eng/i/h Coin, but ſeeing 
you cannot find it there, you muſt take the neareſt 
number leſſe than it, which is .02083333, againft 
which I find 5 pence, which is the next greateſt 
fraction part of E ngliſh Coin. 

Laſtly, ſubſtra& ,02083333,out of .02426934, 
and there will remain ,00343601, Which number 

ou maſt alſo ſeek in the Table of Engliſh Coin 
ut not finding it exatly there, you muſt take the 


neareſt number leſſe, which 1s ,003125, againſt 


which 
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which you ſhall find 3 farthings, which is the next 
. greateſt fraQtion part of Engliſh Coin, and the De- 
cimal ,87426934, doth in value fignifie 17 ſhil- 
s 5 pence 3 farthings, and ſomething more, for 
003125 1s the decimal of 3 farthings , and the 
.namber, you are 'to look for in the Table is 
«00343601, greater than the decimal of 3 far- 
things ; wherefore, if you ſubſtra&.003 125 out of 
': 00343601 , there will remain .,311or , which 
3s the 353275; part of a farthing, which is inconſi- 

derable. See the following operation. 


87426934 Decimal given. 
85 ... ..'. Decimal of 


Il'7 5. 


92426934 Firſt remainder. 
02083333 Decimal oft————; 4, 


©0343600 Second remainder, 
003125 .. Decimal of—3 9. 


00031101 Decimal part of a Farthing. 


C And here note, that whatſoever hath been 
here ſaid concerning the uſes of the Table of 
Engliſh Con, 4he ſame order is to be ob- 
ſerved in the uſe of the other Tables of 
weight, Meaſure, Time, &Cc. as by the fol- 
lowing Examples {if you make trial) will ap- 

pear. x 


* 

PE 
Py 2 
* 2 ©, 


H— 


£ x4ampless 
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Examples. 


1 If this decimal 48975694, were'given- to 
knory the value thereof in Troy weight, you ſhall 
find it to contain 15 ounces, 17 peny-weights, and 
I 3 grains, | | 

2 Alſo it .95075335 were a Decimal' given, 
and it were required to find the value thereof in 
Awvirdapors great Seight, you ſhall find it to con= 
tain 3 quarters of a hundred, 22 pound, 57 ounces, 
and 3 quarters of an ounce, ; 

3 Likewiſe, if .708007 $1 were a decimal Fra- 
&iun given,you ſhall find the value thereof in Avoir-= 
dupois little meight tobe 11 ounces, 5 drams, -and 
one quarter of a dram. | 9}5 4" 

4 If .4375 were a Decimal, * whoſe value were - 
required in Liquid Meaſare, you ſhall find it to ' 
contain 3 pintsand an half, ThF1 

5 Let .,7148438 be a Decimal 'given; 'whoſe 
value is requized 1n Dry. meafures, 'you ſhall find it 
to contain 5'buſhels, 2 pecks, 3 quarters of a peck, 
and 2/ pints. - | | | 

Thus have I ſhewed you the uſe of theſe decimal 
Tables in expreſſing of the fraQtion parts of Afoney, 
Weights Meaſure, &c. But becauſe theſe Tables 
may not be alwayesat hand, when there is need -of 
them ; I will here ſhew yon how: the value of-any 
Decimil given, may be known: by multiplication 
onelv ; and this 1s FRcN | 
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THE RAHLE. 


Mnltiply the Decimal given, by the number of 
known. parts of the next inferiowr Denomination, 
which:are equal tothe Integet, the ProduGt i the was + 
tne of. the Decimal ipropoſed in that. inferiour Deno- 
minarion :, and if there happen to be any Decimal in 
the Product, you may: in like manner find the value 
thereof inthe next inferiour Denomination, and ſo 
proceed till you come to.the leaſt known parts of the In> 
teger. 
en: 1 1677 Example. 


 \Let-,6:7395 $3 4 bea Decimal given, re- 
preſenting the fraftion of a Poxnd ſterling, Firſts 
multiply -,67 395 $3 4 »y20, (the number of 
ſhillings.1n a pound Rerling ), and the Product will 
be 1347916680, from which cutting off the laſt 
eightfignres with a pointgor daſh of the pen (becauſe 
' therewere eight figures: an the given Fration) there 
"will Rand before thepoint (towards theleft hand ) 
r3 , Which are ſhillings, and the remainder 
.47916680 ſtanding behind the pouit, will be the 
fra&tiov part of one ſhilling terling, which number 
«47916680, you muſt Multiply by x2 (the num- 
berof pencen one ſhilling), and the Product will 
be 5755000160, from which number cut off the laſt 
eight figures as before, and there will be 5 left to 
the left hand, which are 5 pence, and the figures on 
the right hand of the point, viz. .75000160 are 
the fra&ion part of one peny ferling, which there- 
fore multiply by 4 (the number of farthings in one 
=o 


| r— 
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peny) and the Product of that multiplication will be 
300000640, from which cut off the laſt eight fi- 
onres tothe right hand, and there will be left 3 tq- 
wards the left hand, which repreſenteth 3 farthings, 
and the remaining figures towards theright hand are 
but the fra&ion part of a farthing, which we there- 
fore reject. And thus you find by 2/u/riplication 
only, that this fraction :67 395 834 doth repreſent 
in the known parts of Engliſh Coin, 13 ſhillings 5 
pence 3 farthings, as by the following operation ap= 
peareth. 


67395334 
2Z© 


Shillings 13,479166 86 
I2 


95833360 
47916680 


— 


Pence $5,75000160 
4 


| Farthings 3, 00000640 


{ 
 Inlike manner, if' this fraction .94 $0902 8 

vere given, repreſenting ſome fraCtion-part of Troy 
weight, you ſhall find the yalue thereof to be 11 
Ounces, 7 peny weight, 13 grains, as by the opera- 
tion following appeareth. 


94809028 
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94809028 
I'2 


— 


1 89618055 

94809028 + 

| Oances. 11,37708336 
ZO 


Peny-weight. 7,54166h20 
| p 24 


216666880 
208333 440 


—_— 


Grains. I3loooot2 80 


Inthis manner may any Decimal given be redu- 
ced into the known parts of the Integer by Az/ci- 
plication only, And 
'C| Here note, that whereas in the preceding Ta- 

bles th2 decimal fractions conſt of ſeven or 

eight Figures, we ſhall in. the: proſecution of 

our york make uſe onely of four or five of the 

firſt of them, which will be ſufficient in ordi- 

naty"*pratice, and come near enough to. the 
truth an any ordinary queſtion whatſoever, 

: Soafin Read of 02916667, which is the fracti- 

on part of 7 pence, you take out only .02916 y it 
will be ſufficient, 


| Alſo 
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Rs. 05833333 03833 , > LIST 
EN take G05 8 Ci ineaſdee 
 C£5833333 15833 Yo Tine. 
Thus much concerning the conſtruction and uſe 
of the decimal 7 ables, we ſhall now come to the 


practice of Decime! Arithmetick , which ſhall ds 
taught in the Rules following, 


Of Notation of Decimals. 


OTATION of Decimals is contrary 

'o that of whole numbers : for whereas mn 
| whole numbers the values of figures are 
increaſed ten-fold by continual addition of Cyphers 
towirds the right hand : fo, on the contrary; the va- 
lues of the places of Decimals do decreaſe in the 
ſame proportion. 

And whereas in whole number , Cyphers in 
the firſt place towards the lett hand are unneceſ- 
ſary, yet in Decimals they are Abſolutely neceſs 
ſary to diſcover the true denominator. Alſo 
Cyphers at the end ( or towards tlie right hand ) 
of decimal numbers are ofnovilne , for one fin- 
ole Figure in decimals fignifies as rtiuch as the 
ſame Figure would do, if there were Cyphers 
placed b2hiud it, ſo 7 is equivalentunto 70, 700, 
or 7000, &c, For the denominators of decimal 


Fractions are alwayes Cyphers with a unite to- 
R ward . 
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wards the lefthand, as hath been already intimated- . 
Sa 7% being reduced t6 its leaſt terms will be ,7,8 
+2223 will be reduced to, alfo,and fo of aty other, 
as by the Table followitig doth evidently appear, 

987654321 | 12345678 | 


I00000000 | , 00000007 
I ©900000 . |, 200000t ©. 
I000060 | . 006001 
I©0000 } , OOOOL 
Too f, 000L 
 » athouſand _ ,roo0 | , ooI of 7 
31/4 hubdred. 160 |:'ot''or bh 
Ten 10|, ror ,z 


ET IER'S OP"  CEILISO ITS TO  & 


, —  —. —_— WP : — — 


Addition of Decimals. 


N Addition of Decimals, the ſame order is to be 

obſerved as in Addition of numbers of one deno- 
manation before taught in the firſt part, in which 
there is no difficulty : But in Decimal numbers the 
chief care tobe taken is in placing your whole num- 
bers. and FraQtions in their due order, which you 
ſhall eafily and cettainly do, if you obſerye this ge- 
neral rule, viz. to place your whole numbers and fra- 
ftions one nnder anither,\ ſo that the points of ſepara- 
tion which (in decimal numbers) diſtinguiſh 
the whole number; (rom the fraftions, ffand di- 
rectly one undyr the other,” then are you to proceet 
| n 
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in the addition of theta in all reſpeRs, as you did in 
whols nymbers. 5000, bf fs en wn 24 5 

Example 1. 

Let it 'be required to. add together ,in one fam 
theſe ſeveral ſums followmng, in a decitnal way, viz. 
361i.2 5.4, 291j,05,2d. 2L ti, 165, 94, 
and 6 /j, 2.5.5 d. be ok 

Firſt, ſet down-36 1j. and a point or Comma af- 
ter it, rhen for the fraCtion part- of 2 5.8.4. look 111 
your Table of Eiigliſh Coin, where you.ſhall find 
decimal fraRtion of 2 s. 8.4. to be, . 1333 therefore 
for -36 /i. 2-5. 84. ſet down 36.1333, 

Secondly, for your 29 /j. 0% 2 d. ſet down 2.9, 
0083, | 
; Thitdly, for your 31 /j. 165. 9d. ſet down 31. 

375* 

Laſtly, for your 6 /i. 2 s. 5 d. ſet down 6, 1208 

as you ſee done in the operation following. 


{t. fs, d, | b 9 
36 o2 $ 36,1333 
29 08 2. down d* 9 293 
22. 16 2 31, 8375 
& 02-3 6,1208 
"= 6. 1030999 


Your decimal numbers being thus placed in dre 
order one under another, proceed to the adding of 
them together, as.4frfey were whole numbers, and 
you ſhall find the ſum or total of them to be 103, 
0999. | 

R 2 Now 
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" Now the 103 which ſands towards the left hand, 
are 103, pounds, and the . 0999 which Rtands to- 
wards the right hand of the Comma, is the fra&ion 
Fart of one pound ſterling, the value whereof you 
may find (by the Propofition before going) to be 
two ſhillings fere, which ſhould be two ſhillings ex- 
a&, bur it wanteth ſomewhat, viz, the 3 part of 
a farthing, which is inſenfible ; for if by- the fore 
mentioned rule you ſeek the value of the decimal 
fra&tion, . 0999, you ſhall find it to be 1 ſhilling, 11 
pence, 3-farthings, and the 55 part of a Anne, 
which you may call in ll 2 ſhillings, for decimal 
| numbers will ſeldome happen to give the exa&t va- 
lue of frations, but will be either greater or leſſer 
than they onght tobe ;- but in ſuch a ſum as this is, 
the thouſand part of a farthing is not to be regarded. 


E xample 2. 


Let it be required to add together in a decimal 
way theſe ſums folloiving, viz. 29 1i. 185. 7 d. 3 9. 
G3/i. IT 5, 2d. Ig. 1291. 414 04, 2 q, and 
I [ls 7 # IO d. I J+ 

Firſt, for 29 /i. 185. 7 d. 3 9. ſet down 29. 
93229, | 

Thirdly,for 129 /i, 4 5. 2 4. ſet down 129.20208 
y Laſtly, for 3 /i.7 5.10 d. 1 4, ſet down 3,39271 
as you ſee here doin in the Margine, 


Your 
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Your decimal numbers thus 29, 93229 
placed in order, add them toge= 63.55937 
ther, as if they were whole num- 129. 20208 
bers, and you ſhall find the ſum - 3. 39371 
of them to contain 226.08545, ——— 

Now the 226 which ſtands 226, 08645 
toivards the left hand of the + 
Comma, are 226 pounds, and the other figures to- 
wards the right bo 08645 are the FraQtion 
parts of a pound ſterling, which if you.reduce by the 
fore-mentioned Propoſition, you ſhall find the va- 
lue thereof to be 1 ſhilling, 8 pence, 3 farthings, fo 
the whole ſum is 226 /3. 1 s. 8d. 34g. 

And here note, that what hath beer ſaid, as con- 
cerning Money, the ſame is alſo to be underſtood 
of eight, Meaſure, Time, 8c. asby the following 
Examples will appear. wa | 


— 


| Other Examples for Pratbice. , - - 


Example 1 Example 2, 

- In Money, 2” Troy weight 
I35. 8833 7. 97413 . 
95. 5583  6,65330 

3. 2875 3, 62187 
- +234. 7291 18. 24930 


23411. 145.7 ds 18 i. 2 0x, 19 p.w,20 gf, 
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i Few! hilt. 


0.02 07 
4%. Extmple 3; Ck pop 4 
In rag little m. "Ih Avvirdap. e great weight. 
T2, ro pg rt a, 


- 76, 3594 PA TRPEY 2 nf + m_— 
Je © - 34, $26? 0 [15:6 33, 6786" ahh _ 


4+ 


___ 91. 4883' ©, 20, gobg fs 
= ; 20, 32, 8398 4 Y f3;99 +, 13; $144 2 | 
$ I , oy,al 0 ili. TEST bS. 


of = 246. 6398 Wor 'T6 5423 © to 2:38 -. 
#46 1 66 HO bai. 5 6 dre ; "203 ey 27 6. 3'oun, 


. 
_ , "I : \ | i "h . 
», " . k . 4A 
*{ r © ** «1! | s 4} %s = 4% ws 'FYC we * 
* * "WM _—_ Bit. i 
: if LAKE LAN 7 AT « £1 4 | , ” AR 
= & 4 R WL I : C417 323 # 7 | 0 'FY 


oo 2 C3 « 


Subſtraftion\ of E Decals 


He 'SthfttzRion. of Decmals dMfereth no- 
. thing from the ſubſtra&ting of one whole num- 
berfrol" ahother, and the derimel numbers 
to be ſubſtra&ed Fog ne from another, muſt be placed 


in the ſame grde $ in Addition of Decimal num- 
. bers, the ' of SubtraQion ſhall Ve ſeen in 
the FI; atples. 3943S 


A——— a> 


POSI oy Mn ww 
Let it 1 to ſu 31! IG + 45 
Dutt of 36 36! ol $7 

Firſt, for your 36 li.2 5. 8 d. ſet down the Fay 
mal thereof, which 1s 36. 1333, 

Secondly, for your 31 /i. 16, 5. 9 d. ſet down the 


thereof 31. 8375. 
Decunal 5 This 
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This done drav a line under them, 
ſub{traQting the leſſer from the oreater, 36, 1333 
you ſhall int theremainer tobe4:2958 21,8374 
the 4 on _ letr fide of the |  ntch ſo . 
four, pounds,ang the ,295 8/Whic - ' 4,29 
eth toyards rg right handg1sthi 7 : Ch 
on part of a pound, the value HR Heingongh, 
vill be found tobe 5 5. and 11 peice.” So That if 
you ſubſtra& 3x /z, 16 5. 9d. out of 361i.2 5. 8d. 
there will remain 4 /i. 5 5. 11 d.. 

But if dveppany be to be; jbFrz&ed ou 
greater ſum,, then Son winks feſt, 30 F+ all_th f 
ſmaller ſums Peru and. GR the ſi Fen 
from the un et given ſam, {0 ſhall the bs $E C 
the ſum defired 


jy KS for POFR ices, 


Example. [ 30 Example 2, 
In Money.., ; -» In Ardindayoiz ereat Weight. 
Lent 27.54. B375  Boyght., , 103-7423 
- Sold," 37-9442 
PaJlat 4 16.2353 : NY ——— 


ſeveral ) 29.0083. ' Madgtd « 65.7981 
times 31.8375 hn 


X 6.1208 - 65 C. 39, $1.7 oun, 
paid in all103.0999 A 
reſts to 2581, $7376 Example 2+ 


pay 258t /i, 14s,'04, 'in-Troy weight '-.! 

' Delivered to 2 Goldſmith-of dldBlate - - 7-97423 
| Received of new Plate .-$-5:9690 

' Reſts io the GaldfiithsRands ** 207743 


2-11, IO p-?. 14 
R ark Mane 


Fd 


: 
- 


{ 
* AA, 
' 
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Multiplication of Deci- 
, - mals. i 


" M ULTIPLICATION of Decimal: differeth 


'& V.&. nothing at all from the Aſuitiplication of 
.whole ghmbers, for making the greater number the 
«FF <n4, and the leffer number the Au/tiplier, 
the nMDber ifluing from that multiplication” ſhall be 
called the Prodat. ors 
Now in the multiplication of decimal numbers 
one by another, if there be any FraRtion either in 


the ws/tiplicand Or multiplier, or Fradtions inboth : 
"So many figures as the Fraftions contein, ſo many 
' figures muſt be cit off from the Prod»i7 towards the 


right hand, which ſhall be the Fra&ion of the Pro- 
daft, andthe figures towards the left hand of the 
Comma in the ProduR, ſhall be the Integers of the 


ProduR, 


4 
x 


- 


- 


Example 1. 5 


Let be.required to multiply 34 pounds, five 
ſhillings, three pence, by 16 potnds, fix ſhillings, 


fix-pency, - 


= 


© >: Fir kek-the Decimal of 341. 5 5 3.4. which 


you ſhalf gnd to be 34. 2625, make this number 
your My viplicand, then ſeek the Pecimal of 16 /3. 
we - b 6 fo 


xy , -o 


— ————— 
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6 5. 6d. which you ſhall find tobe 16, 325, make 
this decimal number 
your Multiplier, then Multiplicand - 34.2625 
draw a line, and multi- Multiplier 16. 325 
ply theſe two numbers ——— 


cogether, as if they were 1713125 
whole numbers, and you 685250 
ſhall find the Product of - 1027875 
them to be 559.3353- 2055750 - 
125. Now becauſe there 342625 


are four figures in the — 

Multiplicand which are” Product 559.335 3125 

Fra&tions, namely, theſe At 

four towards the right hand, viz. 2625, and there 
are alſo three figures in the multiplyer, which are 

FraRtions, namely, theſe three towards the: right 

hand, viz. 325, that is in all ſeven figures, repre- 

ſenting Fraftions I therefore cut off from the pro- 
dudt the ſeven figures towards the right hand, by 

making of a Comma there, to diſtinguiſh the, whole 

number from the fraQtion : So 1s 559 the Integer or 

whole number, and ,335 3125, the FraQtion ot this 


multiplication, | 
Example 8, 


If there be Fra&tions in the multiplicand, and 
none in the multiplier,yet rhe work is ſtillthe ſame, 
for you. maſt-cut-off only ſo many figures from the 
prodn&, as thete- are Fra&tions. either in_mulgpli- 
cand, multiplier, or both : So if it were required to 
multiply 5767 yards, and 3 quatters of a yard, by 
235 yards, you muft firſt ſet down 5767.75 for 

your 


+ 250 Decimal Arithmetick. 
your'5 767 yards, and three quarters, Which number 
muſt be your multiplicand:,: It me 


Alto ſet down: 4:35! yards 1; $767J5 
for :your: Mattiptice, then 3:1] 2 3885 
plying them together, £275 Io” 
as if they'were whole num-.- . ++ + + - 2883875 
bers you ſhall find the pro» . |; '- 1730325, 
du&+;tor be” 135542125, - +1 + HI53550 
and becauſe there are only. , - oo rr =e——— 
two Fration figures, bot -1\, I35 5421, 25 


which are in the multipli- 


403 (.e N 


Example 3. - 


Ifdecimal Fractions. be to be III by deci- 
mal Fra&tions, you muſt then (as betore) multiply 
them-aswhole numbers: and fromthe Product ;cut | 
off {6 many Figures» towards the right hand, as there 

' are Figures inthe/muttiplicand and the multiplier ; 
So if it were required to taultiply .95 3:/by 7524 you 


z 


- 
is . * - 
A i. , ay i * 
F « - & we P 4 
- 
. \ . : 
4 
« © a ry : a 
4 . & , 
o C - O 
g FX - 
. o . . 
% - 


to becut: off; you mu 
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ſhall find their produRt 953 
to be .745246, which... - 7 82 
being but 6 figures in all — 
I cut thtth. off and that © ' +2. T9006 
fration'.945 246 is the -.'' 1.9 1 624 
produ& of the multipli-. © © 7 6671 

catioh-of the rwo 0 given 02 17 153 pet 
fraftions! 7 "4745246 

Exim 4 - 


W's ant 06 Decinul frations being wuſtiplied 
together; the/produ&'therevf doth not r confilt of fo 
wo Places as are r _—_—_ (by the- former rules) 

ſupply that defeR by 
prefixing a Cypher, or Cyphers —_— the product 
towards the left hand : Soif theſe Decimal trations 
.063 and .o752 were to be 


—_— their product 0752 

would be 47376. Now (by .. (+ 063 

the former rules) you ſhould 

cut off ſeven- figures of the: 2256 

product towards the right! -, 4512 

hand, butrthis-produ& 47> ain _ 
376 confiteth bat of five = . .0047376 


Ls, whereiore to make - 

it ſeven ffrnres; I prefix two Cyphers before the 
product ofr the lefr hand, making # 0047376, and 
that 1s the true product produced by this multipli- 
Cation. 


Example 
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E xample 3. 


If you would multiply any Decimal, (either Fra- 
Qion only, or whole number and fraRtion together ) 
by 10; 100, 1000, &c.- You muſt add fo many 
-Cyphers to the multiplicand, as there are Gyphers 
in the-multiplyer, and cut off ſo many Figures as 
there are fractions in the multiplicand, and that 
number ſhall be the produ@ required : So if 7, 
856025 werea Decimal given to be multiplied by 
100, add two Cyphers to the number given, ma- 
king it 785602500, then becauſe there were fix 
figures of this number towards the right hand, it 
will 1 785,692 500, which is the true produR re- 


ho ? 4 
Examples for Prattice. 


x Example E,: | Example Q. 
7,433 22,358 
2,61 x 32 
: 7432 44716 
44592 67074 
14864 nq—_ —_—_— 
AT INES apt-rects 715.456 
& 1939752 


E xample 


ſ 


Decimal Arithmetick. 253 


EF ample 3+ E xample 4. 
+35 2 | 375.6e18 
SU too 
1408 375.621 80s 
604 | 
$7448 , 


th. _— 


— 


Divifion of Decimals 


S Diviſion of whole numbers is the hardeſt 
A of the four Species of V, «lgar Arithmetith, 


— 


: ſo the Divijon of Deciwa/s 18 the moſt 
difficult-of the four kinds of Decimal Arithmetick, 
but I hope to make it plain, to the underſtanding of 
tae meaneſt capacity, | 

The ſeveral varieties that may happen in Diviſi- 
on, are principally (if not only theſe) four, Name- 


ly, Firſt, To divide whole numbers and fraftions, 


by whole numbers and'frations. Secondly, To di- 

vide whole numbers by mixt, or mixt numbers by 

whole. Thirdly, To divide a greater fraftion by 4 

leſs ; and Laſtly, 7's divide a leſſer fration by « 
reater. 

In Divifion of Decimals this Rule is general, / 
the dividend be preater than the Diviſor, the quott= 
ent will be either 4 whole number 6r 2 muxt, buy if 
rhe Dividend be /efs chan rhe Dr viſor, che quotient 


Fill 
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will be a Decimal. And (for convenience in work- 
ing, ifthere be need) any number of Cyphers may 
be annexed to the Dividend, that thereby the quo- 
tient may.extead to as many places as the.tenour of 
the queſtion ſhall require. - 

The manner cf the working of DivifoninDeci- 
mals, is the ſame with that before delivered in 
whole numbers in the firſt part of Vulgar Arithme- 
tick, as will appear by the Examples following, in 
every of the four premiſed varieties, | 


- The Rule for the firſt variety. 
The Dividend and the Niviſor, being bu. mixt 


numbers, or one of chem being awhole number and 
the other a maxt ; or the Dividend being a Decimal, 
and the Diyiſor a whole number ora muxt,, the; firſt 
Fee in the quotient will be of the ſame place or de- 

ee, with chat figure or Cypher of the Dividend, 
which at the fir, demand ſtandeth, 0r (at leaſt) i5 
ſuppoſed to ſtand directly over the place of Unites in 
the Diviſor, 


Example 1. t# here the terms given arg both 
| mixt numbers. 


- 


* . Let itberequired to divide 659.3354125 by 
26.325. Here the terms given are both of mixt 
'nambers,which being placed according to the Rules 
delivered before, forthe Divifion of whole num- 
s, the figure in the Dividend, which at thefirſt 
"demand, Randeth over 6, the place of Unites in the 
Diviſor is 5, and becauſe this Randeth in the place 


. of 


'Y 
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of tenths, therefore the firſt figure in the quotient 
is1n the place of tenths alſo, and the whole nutm- 
ber confiſteth of two of the foremoſt places, and 
the reſt is a Decimal, thus the quotient ſought in 
our preſent example is 34.2625, of which 34 the 
two firſt figures is the Integer or whole number, 
2625 the Decimal fraftion, | 


Diviſor Dividend Quotient. 
16.325) $59-3353125 (34.2625 


E xample 2. One of the terms given, Leing "os 
whole number, the other mi xt. 
The mixt number 1375 421,26 being” _ 
! 


” '\25& . Decimal Arithmetick, 
| by the whole number 235, the quotient will be 

5757-75, and the firſt figure in the place of Thou- 
-- ſends, as by the operation it doth appear. 


Diviſor Dividend Quotient 
335.) 235542125 (5767.75 


It75 
1804 


. 1645 
1592 


1410 
1821 


1645 
1762 


I 645 
175 


——_——  — 


1175 


Example 3. The Dividend being a Decimal, aud 
Diviſer a whole number. 


The Decimal fra&tion .35673 being divided by 
the whole number 26,the quotient will be.oo1372, 
and the firſt Ggnificant figdre in the place of thou- 
ſands, or fourth place from UNiicy, as by the operati- 
on it doth appear, f 3 

- 


—_— __ 
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26) .35673 (001373 


26 
096 
_ TO 


1 8&7 


I 82 
0053 


—  —— = —_—_ 


52 
The Rule for the ſecond variety. 


When the Dividend i a whole or mixt numbers 
and the Diviſor 4 Decimal, add. as many Cyphers to 
the Dividend as there are places inthe Diviſor for 
the integral part of the quotient mill conſiſt of as many 
paces as the Diviſor, and the places ariſing from the 
integral parts of the Dividend added together, 


E xawple # 


Let 448.75 be the mixt number given, to be di-- 
vided by the decimal .25, tothe number given, I 
. add to Cyphers, the number of places in the divi- 
for, and then it will be 348.7500, which being di- 
vided by .25 ;_ the integral part of the quotient wall 
be 1395, becauſe the whole,part of the dividend 

348, being divided by .25 giveth two places, = 
8 S S 


258 Decimal Anithameteck. 

the number of places in the Diviſor being two,giv- 
eth two more.z- and fo the Integral part confitteth 
of four figures, as by the operation. 


Diviſor Dividend 
25) 348,7500(1395 


125 


Example 2. 


Let the mixt ' Diviſor Dividend | 
number 72.5 be o75) 72.5000 (966 


divided by ,o75, "675 | 
the number of _. 5 OO | 
places in the in- —_— 

tegral part of this 450 

Quotient will be 500 

966 5 becauſe - ans 7 

there are 3. pla- 450 

ces in the Divi- 500 

ſor; and but 3, y— 

becauſe the inte- 450 


. gral 


_ 
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part of the dividends leffe” Fa Norifi = 
preſpure the Divifor, 5 as by: the efatien''t 

appears" oy; 253 0:8 5 zag 
prdy TH Rite 7 the third Mi. 


= wh a2il \f , Þ BU $.vi\rs 4 ry 


"Bn the! ot are 40" Degas, 

Dihidzh: b« rh; 'gted >} he intepr. wy pre of 2d 

/X4 Eh | is ito «7 "wah plates ge he | Diviſor 
tot 

5714. 99! | - me en ea 27>017 


TEO G6 '& 1 qv 


-'Ferthe Decimal fi e58he dividgdbyche Des 


- ; -* 


. cimal .32 the ine&2/?-:7; 


gral part of the quo- Diviſ or Dividend 
tient will be 233 be=."". $,32) 4p3hs5 8 (23.11 


cauſe the Diviſor 0-H 
doth confilt ' of _ ' 1122 ED 
places, as by the'©- - 
peration in the thar- gg- =£e 
gine it dotlt appear, _ 
—_ 
35 * 
32 
38 
32 
6 


The Rule for the fourth variety, 


When the terms given are both decimals, con/ft- 
ing of equal places, the dividend being the leſſer 
S 2 term, 


"term, place. the dividend «44 4 Numerator, ang ;þe 
Diviſer «« denominator , ſo « Nh ws Te 
the quotient ſought : But if the terms given conſiſt 
not of equal places, ſupply the place or places wanting 
in either of thi trms, by, annexing 4 C you? or Cy- 

hers on the right band, and. then proceed as before. 
[ hus if 2" ; iven to be divided by 93, the 
quotient will be 33. Alſoif .35 be given to be di- 
vided by ,78563, the quotient by annexing 3 Cy- 
phers to .35, the leſſer decimal given will be ,${323, 
which vulgar fraQtions may be reduced into dec1- 
mals ifnecd be, by the firſt Propoſition in-this Se- 
cond part of decimal Arithmetick. 4 ea 


| Examples for Praffice. 
44) 435673 (.0081 ,&c, 25) 2481 «OO (9924 


— oy — 


CIn— _—— —__—— 


393 -- ©. 225 
41 | ©0231 


44 225 
| | OOTY 60 


FO 
IOO 


The 


Decimal ET _—_; 


b 4 
« - © $ 
——_—_——w Att — x 4 at. » St. _ = 


— — HO —— OO CO On 


The _— of Three in 
Fractions FOG and _ 


A 


Decimal, - _t 


Hat the Rule of Three is, tc the Man= 
. ner of working, is already ſhewed in | 
- thefirſi part, that which'we here in- | 
tend 18 ; only to add ſome Examplesin m—_ = 
gar as well as decimal, that' by com | 
work inboth, the excellent nſe x7 decal Uri 
metick might the better appear. | 
And how to convert the known carol Money, 
| tight, or Meaſures Engliſh, arable eget _- 
| been already (hewed, both Arithmetirally. © —_ | 
T ables, ; yet to.prevent the ſeveral additions | 
| ſabſtrattiqns i in thoſe 7'ab/es, I have here annexed | 
| anothes.-Drcime/ Table, forthe more ipeedy Re- | 
' duQtionof Engliſh money under ewo ſhillings, all | 
' ſummes of mayey above, not having pence 'ot far- |! 
; thingsannexed, being as eaſily teduced by 'memrory | 
| as by Tables; and this 1 have the wy 01 Jag be- | 
eauſ2 the fam: Table will alſo reduce the Coins of |; 
France, ad the parts of Troy-weight, if an-ounce be” 
made the [Integer,-which in point of praftice is , - 
much way uſetul then the pound. 1 © 


, 24473 A... 
[940354464 Þ'- © 
364520 7 Boi 

ed602 S} + | 


022916 
023950 g 
025000 


—_— 


— A ae | 
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The Table of Reduction, 
 [ogr042] { ©7 6014 | 
052003] G, x 077083|13 

$.d. j053125] * | 078125 

I,1 054166 2 7 079166| 14 
055208 es ot 080208 
05625c|, * 43 oO81250| I5 

057292] <4 082921] : 

2 058333 p $ 08333316] 
1059375] | 084375] 
1060416}... ,5 959416; 17 
{061459 t 98645 

3 063500] 6. a pk 8 
063542] ms 088541 | 
©6453] +7, ©89583 9 21 
055625| +1 | 099635(\ ©| - 

4 £66666 $ -  [20, 091666) z&þ.. |} 
06770 & | O 92708 ol 
1068750] ' 19; O937$ 027, 
1069792]. | | 094794 | 

5 j070833,” .10 IT, 995833 22] 
071874 [098675]; | 
072916] 11 ©99716f23 
073958 | 299950 4 

6 . 075000] T2] I2 00000] 24] 
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' Theſe things premiſed ; we will now ſhew the 


pſe of the Table in ſome oe queſtions belong- 
-zog to the Rule of three direRt f 


1 Queſtion, 


If 4 of 4 yard of Cluth, cit ;2 of a punnd : what 
ſhall I7 yards coſt at the / ame rate? © 

If Z coft 2, what ſhall 17 col? Anſ.14 li. 5. 

Fult, multiply 44 by *Z che product is *53, then 
divide *{2 by Z,thequotient is '*54 : again, if you 
divide 1224by 84, the quotient 1s 14 x4, or in the 
leaſt terms 14 pound 5of a pound, 

And the value of this fraftion 4 of a pound, will 
be found by the third Rule of ReduCtion of FraQti- 
ons to be 11 ſhillings 5 pence, and 5 of a peny, 
which is ſomewhat above two farthings : for it is 2 
tarthings, and 3-ofa farthing. 


The ſame Queſtion in Decimal:. 
If + of a yard of Clath ceſt-;3 of a pound, what 
ſhail 17 yards coff at the ſame rate ? 
Toanſwer this queſtion 7 of a yard, and; of a 
und muſt firſt be reduced into decimals, either 
y Diviſion, or. by thg Tables of ReduCtion ; by 
both which-wayes of Redu&tion the decimal. of 7 
will be .875;" and the decimals of , 3 will be .75, 
and then the terms of the queſtion will ftand thus ; 
If .875 parts of a yard coſt .75 parts of a pound, 
what ſhall 17-yards coſt at the {amerate ?- 
_ If 0,895—0,95-—17. Here if you multi- 
ply the ſecond term 0.75 by 17 the third term gi- 
ven, the produ@ will be 12,75. ard this oy 
ETTST SS” - | vide 


—_ gti nn 


i _ — — 
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that is 14 pound .57142 parts of a pound, or 1 
Decades, that i ne Ly ſhillings, and —_ 
parts of a Decade (or two _—_ ) which by the 
preceding Tables is x 5, 5 4. 2 farthings,and ,0o5g 
parts of a farthing, - | 


2 Queſtion. 


If a piece of Gold plate neighing 19 ounces 3 peny 
weight and 5 grains, be worth 62 pounds 10 ſhillings 
6 pence ; what 55 one ounce of the ſame gold worth ? 

This queſtion in vulgar trations mult be expreſ- 
ſed thus. 

If 1 /, 4532 Troy-weight, colt 62 /. 335, What 
ſhall + ofa pound Troy coſt at the ſame rate ? 

To anſwer this queſtion the fraftions 1 1. 455; 


and 62 /. 335, muſde firſt reduced into i 
fractions, aud the fraftion ;2 into the caſt known 
parts of a pound Troy, and then the queſtion, wi 
_ thus. CLIO | 

If $35; give '*355, What ſhall ,y75 give ? 

New becauſe it 18 neceſſary the ed 4 viven be 
reduced into their leaſt Denominations, before the 

ueſtion be reſolved, therefore the anſwer may be 
fn. by uſing the terms given thus reduced. as 
whole numbers, not having any regard tothe De» 
nominatats of theſe fractions ; Saying thus, 

If 9197 grains, coſt 15006 pence, what ſhall 
480 prains coſt, 

And here if you multiply 1 5 006 by-4$0, the 
produ&t will be 9202880, which being divided by 
9197, the quotient will be 783 pence 3737 parts of 

2 


- 


| 265 Y 
divided by . 875, gives in the quotient 14.57142, 


+ abs . Datimal Avithmetick, 

| epi; Ind dividirig-7$3'by 12, itwill be 65 ſhil- 

ligs "53 Tr37s OJ! 53 4. 395% And al- 

zobph'this: quettion 8'thus' more eaſtly anſwered 

then 1t'wonld have beer, if the terſns* had been 

ſt tas vulger fra&ions,- yet the ſame terms be” 

ing reduced to Dzcimals, the anſwer'of the queſti- 

on will yet be found with more eaſe,as ſhall appear 
by the operation following, ' 


Wee The ſame queſtion in-Decimals, 
2 PL LIN ; ; ” . 
« pizce of old plate weighing 19 ounces 3 peny 
ah gl 5 grains, be birch 261, To s, 6 d; what 
, 414 Ougee of the ſame gold worth ? 


.. The Prong of 19, ounces 3 peny weight and x 
gies, king an ounce the Integer, "1s by this 
Fl. c 8:16047, for that'19 ounces are 19 Inte- 
rs, 2 pany weight is'one tenth of an ourice, and 
e Detitnal of one peny weight 5 vriins is by chis 
Table .96041 , ang the Decimal ot 62 4ro 5,6 4. 
by, the ſame Table is 62,525 ,and becanſe an Unite 
fo is the third term given, there needs no 


. 


L 


or 

ws cation, if therefore you divide 62.525 the 
ſecond term, by 16.16041 the firſt termpropoun- 
degy the quotient wilt be'3.2632, that is 3 pounds 
5 ſhillings z pence, and ſomewhat more, as by the 
opeation.1n the margine it doth appear, 


31H", 44 * ; 19,16041) 
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| 4916047) 62153500006 {3856-1 
MX > Jed en {1 C$4-+4 Y $4 
, "a | q Travis” (Al SEDCILO! 
nonriolle 100643 3770. f 16 0024 +! 


0 5748123, 
: -458217P 


iron nr tt en 


TP 3 8320.5 
Hh: 75008 
3 QueFtion. C-".. 

Tf 5 Ells and a quarter of /inngn Cloth erff 21. 
I6 4 8d. 3 4. what [ha, 27 8 elfs_ aptrbaſf Fuſe Pi, 
the ſame rate ? 

If you would work this” Geficnby-mbcle num-. 
bers, your eaſieſt way is firſt to reduce all the 
terms into their leaſt Denominations, taat 15 to ſay, 
the ells ito quarters, and the” petſnds, ſhillings, 
pence, and firthings alkintafarthings, ſo ſhall your | 
5ells and a quarter be 21 quarters 5 $ and your 278 
ells and an half will be 111 4 quarters, and your 2 /}, 
26 5. d. 3 q. vill be 2723 farghinggzand then will 
your queſtion and thus in whole: numbers. 

quarters \ fartnings - © © guarters 

If 21—coſt—-2723— what, willecer 114 coft, 

Then multiplying the ſecand nugher r by the 
third, that is, 2723 by 1114, the product will be 


3033422, 


.£63 Deck! hace; : 
233422, Which divided by 21, the quotient will 
be 144448 farthings, which being _— duced 


into pounds, ſhillings and pence, giveth 1 501, 
and 4 Po as by the (eration allowing doth 


The Operation 


li. 4d. 4 
m—amnsnknG yg; 
21 20 | 4 

40 3:3} $222: , 

"2 6 ſhillings 2, 
6 
56 Uh), 1114 
Ro bs 
CACIES |, 
672 
8 pence. * 
680. 


2720 
3 fartbings. 
2723 
114 
10892 
* 2733 - 25% LY 
3 9733 

DO D_ LP oF 
Fe ONS oa wie 5s bee... | 
0-2 | SEED 21) 


Dec imal Arahmetc ct. 2 69 
$1) 3033432 (144448 


FOI — EF , 


=: * 
=... Sa 4 
x444#8 (36xxz2 (392 (9(150 
4444% AXXXXZ TEK © 
XxX 


But if you would work the ſame queſtion by 
Decimal numbers, you may ſave the labour of re- 
ducing the terms to their leaft Dencminations, for 
5 Ells and a quarter is in decimal numbers 5.25 ,and 
278 Ells Sel an half i$278.5, and 2 pound = 

| d. 


oo Decimal: drithmeticl. 
8 d. 3 q+ 19 in decimals 2,8364,and then os que- 
Rion in decimals, will flpgd thus: ©1-* 79k \7 © 


Ells pounds OG. TT 

If 5.25 coft 2.836, what 278.51'* 

If you multiply - (according to the Rate) the ſe- 
cond rerm by the third, that is 2.8364 by 278.5, 
the produt of that multiplicatiyy will be 
789.93400, Which divided by'the firſt term 5.25, 
the quotient will be 150.4642, which decimal re- 
preſenteth 150 /, 9 s. 4pence, and ſo much in mo- 
ney will 278 Ells and a half coſt. 


The Operation. 


Ells pomnds Ells 
F 25 ——_—_——,,—— 27.5 
27.85 | 


I4153 
226912 
198545 
56728 


TESTS 
—_— ﬀ 


—_— 


79.93749 


5.25) 


Decimal Arithanetichs' 298: = 


5.25) 789.937400 (150.4643- <- 
. s . +» # * or 
| * 


GEO F232 
pom %. 24 £9 1 &. =. 


ned x” 


» | i 4 * of 
525 (150/149, 44. 


I have beenthe larger in this Rule, and eſpeci- 
ally 1n this Example, which 1s incumbred with fra- 
tions ſuſhcient, becauſe I.would have the Reader 
the better diſcern the difference between the Y ul= 
gar and the Decimal! way, and alſo to ſee how expe- 
ditious the one is over the other, Now this exam- 
ple being thus largely explained, I ſhall with the 
more brevity paſs over the Rules following, giving 
one Example, or to at the moſt ineach Rule ; 
And thus much ſhall ſuffice for the Golden Rule, or 
Rule of Three direR in Fraftions, _ 


© 2F@" Decimal Arithmeti;h, 


Pm —— 


The Rule of Three 
' Reverſe. 


Lends B. 2331. 6s. $d. for 4 year without 
Intereſt, upon condition that B. (howld do the 
like conrtefie for A. when required. A. hath occaſion 
for money 7 moneths ; bow much money ought B. to 
lend A, to requite bi courteſie, and ſave himſelf 
barmleſſe 7 | 

© Iwill notin this place tell you what the Rule of 
Three reverſe is,nor the manner of working thereof, 
that being already ſufficiently declared in the fir(t 
part, but give you the Example, 'and the working 
thereof, which take as followeth : So will the Que- 


Kion be thus Rated. 
woneths lis te d. moneths 
12 233—6— 
Which in Decimals ſtands thus, E 
woneths li. woneths 
_— ——— — — — —_—— 
I2 
46666 
23333 
2799.96 
66656(3 
&799g5 (59999; ; 

= 77777 


T 
D 
3 


Detamal.Arithinetach;\ 233 
Here you ſee that 12 moneths and + moneths 
are whole numbers, and ſo- mar tn cn Hh with 
out any reduRion, but the Decimabob 233 1, 6 ;, 
8 d. will be found by-the- fore-mentioned Tables 
and Rules to be233.33; which is the-middle term 
inthe queftion, -and of the ſame quality with that, 
muſt the foarth-rerm-fought' be, therefore if (ac- 
cording to the Rule:delivered in the firf part) you 
multiply 233+3F by 12, the product will y 
2799495, — vided by 7, giveth in the quoti- 
ent 39999, which'is the view A. he) 400 /. and ſo 
much money ought R. to lend A. tor 7 moneths, 


Nt. Mons - 


The | Rule of Proportion, 
conſiſting of fiye 
Numbers. 


© @ueition I. 
If 100 li, in 17 moneths yields 6 li.intereſt;what 
' intereſt ſhall 264li, 16s. 5 d, yield in 15 months 
at the ſame rate? 


Set dolvn -your nambers in Decimals, as in th: 
Example following appeareth, ſo ſhall you find the 
Decimal of 262/i. 16 5. 5 d, tobe 264.8208, all 
the reſt being. whole numbers, having no fra&tions 
joyned with them we negleR, and work with them 
as they age, ſo will the feveratnumibers 'of your oe - 


ſtion JO difpoled) bd is Glloieth, White 
lts 


Dimal Arithmench, | 


264 
od! wp0e fs PEO: «1 The! 9%) 7 wrong 
FOOD anita 64.820K——— I s wt 
L009 (fi: 54 1G ©. | — 
221081 cihrart 27 — | li- 
find v 1209.3 IT 5 Tops | Js 6:5: 
8H £3.27 (IN off 'v D119 S*p31 
Ny ezogr {1 ; nj nt Tango 
*6_ Wo Tolx'g 901 15 88924 
-2200)):.,” 23833. $720 (rg\h615 
= ——— me ct GORODBcm— nag AT 
I1833 /i. 5. 4. 9: 
; PONY —— I9 17 2 4 
/ s Loi 10300 fers 
TY Es- 4 10738 ' 
' 9600 
7397 
—omm———_— 
7%00 
I 672 
; 1200 
C | 6720 
2>e 500: 7:42! 6000 
zi: Rc 720 


- Your numbers bhing thus del diſpoſed, you 
muſt according to the Rule veſors elivered in «the 
firſt 


) 


Dei Wen 3 

firſt Part, *tnultip! y the firſt and ſecoM tertf\stove- 
ther, wikch in this ExTgole die 16 2607S; whoſe 
product, is 1200,which your Diviſor 5 ThEn mul- 
tiply the three laſt "terms one into angther., as 
264,8208 (which is the \Deciwal of 264%. 16 x. 
5 d.) by 6, and the product thereof will' be 
1588.9248, which number again multiplyed by 
15, (which is the laſt term) the product will be 


_ 23833.3720whick is yout Dividend ,and this num=- 


ber being divided by your former produR, giveth in 
the quotient 19.8615, Which is: the Decimal of 
19/i.17 5.24.39: fere, and ſo much doth the 
fimple intereſt of 264 71. 16's. and 5 d. amount un- 
toin I5 moaeths, after the rate of fix per centuns 
for a year, 27 


Queſt on 2. 


If the carriage of 2 3 bundred and 3 quarters of 
any thing I27 miles, coſt 4 1.13$s.6d, what ſhall 
the carriage of 47 hundred and an half of ſuch like 


commodity coſt, being carried 381 miles. 


Place your numbers in order as in the following 
Example 'doth appear, then multiply the firſt and 
ſecond terms together for your Diviſor, and the 
threelaft one iito another for your Dividend, and 
ſo will the quotient of this divifion anſiyer the-.que- 
_ demanded, and the work will ftard as follow- 
ern, 


: M | D "Doria eric. 


_ OI «. Wiles. 1 tr: dts. ca GC : +" f\ 
"33-15T712755-4-67. LR hs .- 
x Trang: MO PARRY $O1Y | 
$0 © ET ot 575 amis) 2; <5 03 ? 
16625 5 23375. . ; = y 
eb VS 3c! +I) 
#059 torts {35TBS «i. dye 
12375 01 16 diet: 8700. 1 02:7: £0.30 
659  00540-S03/.1 TIT. TIED =! 7. ESE), 
3o16:75. | \..222,06450 ld 
+ - \ 22266250 = 4 
- cc cb. pL1765000P,, : '\ 
TAR ,©66618750_-. th 
wo > v3 Xt! Tx we» 4 | 
3016, a5)84605, $1250 (28.050 
coi X 
wor © Yes 603250. te 4% þ 
*1 | 2426081 
* "2413000 | 
I5oSI250 
be de x..5, AIORCSTO 
_] _ 00000000 


Here you. ſee that the firſt and ſecond .teims 
multiplied rogether produced. 3016.25, which-mult; | 
be, your Diviſpr and the three laſt terms being. mul- 
tiplyed one into another, produce $4605.81250, 
which namber divided by 3016.25, givethin the 
quotient 2 8.050,vhich Decimal rep: ;eſenteth 28 /. | 
one ſhilling, and ſo mach will th: carriage of 47 
es Z hundred 


Decimal Arithmetich, © 7 
hundred and a half coR, being carried 381 miles ? 
thewed the uſe 


-—FhashaveT 0 - 
tick in ſuch queliiges as concern the Go/den Rx/e,or 
Rule of Tres * $LONE: Reygſe, and Come 
pounded an tw chrule, and 


thoſe compounde of traRions. ſufficient, I ſhould 
now proceed t6 queftions*in Felow(bip, with and 


withoat Time, as alſo Barter, Alligation, the Ex- 
\ tration of the Square and Cabe Roots, Wc, but for- 
aſmuch as theſe IR ' mentioned Rules depend only . 
upon the Rule of Three, as by Examples in the firſt 
.: partdd(h;pla " F appit >Ti(hall rfereſprecfavs tac 
"labour; ap Ree pan f-praRiſing 
queſtion which Pun thatenbich ; 


(by this time) ſuppoſe Spar ra in; Yet it the 


Nagar pedefirons mak tral [yeR 5 7: 


'  on.for.his\own fatisfation; he may:enther mit trial 
| -of thoſequeſtionsiq. the farmer part "of this kin 
thoſe ſeveral Rules, 5eduging tbe numbers there gi- 
ven-jatoDecimals,7or:if-he pleate} he may frame 
Tat according. toh4s.00n on Ro Tos 


apes oy GIN 7 
m1nEM ©: 
| j my * EY hb "Hb | of ay” wa » 
' body C1 \Þ, SC Ch 4 


C 
W \ 
Fw v 


CET 
T he End of the Second Part, 
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Av\ by AKA EY V+. OI ct 
;r0t " þ913:5.» 29d FlooRlu, 5 ng fbombry 


"96: > J\ 203 43 & 240191172 f aut as: : 
a2 bike : 2 Wdix,., 
br: 1v} 2 NE LEIS 
j $n 5a. ; 23 l 16 
"I = Ty "4 othe Fare: FTI _ Vos 
-x2 97.4% «KOLes *F1% \Þ. » wi O17 , 1921 
JO, * ho eeI6,, 1 C1..J Bi 11 192% 15 
Ylito | 19q2Þ 227? _Seftion's. 316 2:5 53.8 - "4 | 
$77 92 faolgnttz2 17.25 aa to en? 
2Of Exchangouf eCvits, Weights, ax Meatures 
©. of. one Country, with: 26} Coins, Weights and 
I'M = Ti 0/7 InOKf2 
of ti = im FL. Jlogg! {mt RAT 


( yorſtem; thixyerk othaie--inhihine ing \ 
ired 'mors'then the Go/dis2N}e, 1 
ped the! R&##'ot Pooportion,. berireen the 
27G," Webs; ant \Mexſwuves' of any 
-xwo Connerie; be firſt knownowhich is belt Gbteined 
' by ex therthen'ter/ upon truſi;all that 
-== inthisplace I ſhall do;8nlyts infruttheinteni- 
ous in the manner of Work, and make uſe of ſuch 
Rates or Proportions as I find ſet down by Mr, 
Lewis Roberts Merchant, in his ap of Commerce. 


\ Queſtion 1. 


How many Riders (each Rider containing 11.1 s. 


2d.29. Sterling) ſhall I receive for 2511.68. 4d. 
2 9. Sterling ? 


T4 


Facit 


_Appendtx+ { 279 

1Facit 237 Riders, -\ 
l. f, d. Rider | . [ts 4. d. 
If 1 1 43 give i bow many Riders ſhall 2.51 6 4; 


ive ? 


| : Here if you fednce your: humibers: to thaMenſt 
/Deriominations; or fetthem down in Dec 


mattiply and dovide. according-tothe GoldenRute, 
you ſhall find ayour quotient-37, *and fo / many 
Riders ought tobe received for 2517.65. 44,29, 
Sterling. > rag 2 
Oneſtion 2, 

world 9) \ WA. noo ts. *& 3\ 

- How many. Freach-Crowng-Grask French: Crone 
being valued at 65. Sterling) ſhall T receive for 
494.135, St ertong a GALS On ' 


Facit 1643 French Crowns. 


OY . ” 


-_ 


[A F.C; io 7 & 
If 6 gine 13 mbar ſpalkg9y::18 give 


Multiply and divide according to the Golden 
Rule, and you ſhal]-have in- your quotient 1643, 
and fo many French Crowns are to de received for 
4.92 1. 18 ;, Nerhng; | | 


» - Queſtien'31 | 


A Merchant delivered at Paris 1643 Crowns of 

G 5. Sterling the piece, how many pounds Sterling 
onrht to be received at London ? 

T 4 Anſwes 


<280 © "Hppendin, 
ROLF Sterling. 
ob oa Crown Fo Crowns oo» 
3D of I give 6, what ſhall 1643 give? 7 T \ 
©: »Mulei ply and dixide, and- you thalt have ibyour 
| atm 4591 1,185, and fv maaty Sterlivig Moddy 
to be delivered at wana 9 {NEG CO 
Rn, 'of6 $6 38e:/CromrrSrerh ng. (1 £01 


$.* z1 
% \ > Soy - 4 
I 7 p CIAL N 


Queſtion + mule? 


Tf 3 yards at London, be 4 Els at Antwerp, bow 
_ yn 4 6 a make 84 fr at 5 Anwar ? 


Els Antnery ah Londen: . .B Lo dms Y 
$1.2 Þ 54 


z } i \ ﬀ 


Facit 6 _ 


And {9 many yards at Lendes, are equal to $4 
Ells at —_— 


. ' . j 
5+ N [ (93 2079 79 a *, 43 &# 


ef p01 + - Qiheftion- ob a q 


$ 


Hiw man y i of London wake 27 Ells of An- 
tyerp, when 109 Ells of Antwerpe make 60 E!!s of 
Lions, 20 Ells of Lions make 2 5 yayds vY London? 


> 


| The 


Appendix. 


2The frft Works | OT 
Ell; Lions yards London” = Els Lions 
20 25 32: 60 
60 © 
i5olo ©: 
75 WI 75 


T— — — 


That is 75 yards of London "equal to 100 Ells 
of ey. 


The |, econd Work. 
Ell; Antiverp, yard: Lon. Ek: Antwerp. 
;100, 75 1 _ (22 oh 
2 \ StnerV 
of —_— [COoQFT ; Tan þ C 
JUF - © \ © 1 Br 
150 


——\"\ yards of London 
20125 — Ju 20, = 


Queſtion:6. 


If 100 li. Sterling be 104i; 6. 4d. Flewiſhs 
what is one pound Sterling worth ? 


{ts Sterl. 


” ** 832 Appendlx: 
| hi. Sterl. li, $, d, li. Sterl. 
00 134446 .\4 T 


A 
C 
hk 
Vo . 
. 

- 

A 

84 


Facit 322 pence x35 of a peny. 


Onion”. | 
Dr 41 nod (ono IS IALNGS 
How many Els of Franckford wehezq24 E!ls of 
Vienna i» Auſtria, whem 35 Ell; of Vienna wake 
24 at Lions, 3 Ells of Lions, 5 Els of Antwerp, 
and 100 Eli; of Antwerpgh25 E/ls at Franckford. 


mbar 5 ib Firft-rpork. 
£09 vis >oilor 
E!lls Ant. Els Franck. El!; Ant, 
100 Amen. 5x 


5 
OLE 04. 3 pt NE, 


Facit 6.25 or 6 Ells and a quarter of Franchford 
equal to 3 Ells of Lions. 


e Second 


— 


iT 


- 14,7 v3) : 1-2625 / 


4 "re — 
LO pRAX. 1383 
02 Avian 0 219 3rd 20 25 00 il 
Second Works 1 £112 4. 00 


2 eo l:Lions, Elk Franck: Ines TAs 


ns 

49 qa! \t:zdnA 6.0 21s 271 dovir 

21; 2 TL loo! Fr as 22.8 304 -*"O1L 979M 
of; 09 3207 oyis! [1:11 a0 QRb: | 509 3359mo) : 


, £IgO :t 2! 4 yum} 
—. gn) 
3)150,00(50 


iy 
© 


Facit 5O Ells of F ranck ford, equal to 35 Ells of 


Vienna. 
Third work. 


Ell; Vien. Ells Franck, Ell; Vien. 
35 50 42.2 


35) 2112.50 (60,35 2112,50 


— 


210 
125 


Facit 


% 


—— «peed; x . | . 
Facit 60, 35. or 6x5 Ells of F ranekford, equal 
to 35 Ells of Viejne:  Exaovt. 


Thus Javell'\given; Aoi Blakles of Ex- 
changes; 1 will Rn ſome few Tables de; 
from Mr. Leb; Roberts his Map of Com- 

merce afore-ſaid, ofrhetruth-of which, I am nor 


2 O__— Judge; bat ſhall leave that to the 


ſcrutiny of 28 tvs occaſion to trade into 
> 5 Ba 
- ©>,90,0T!7 
?I 
Oo 


to 214 78 08 1c575 rants 1052 Og ws 


XY hug”), 


| Apex. = "58 


| | C——— — _ 
| A Table ſhewing wha 
ne pound of Avardupers weight at Lopdop| 
| maketh in divers eminent Cities, and 
other remarkable places, | 
, . , —  — — — ; 
lb, ; 
Tr Amſterdam 9 
| | Abbeville: ©. 91 
| Ancora © 1,282 | 
| Avignon 21,12 | 
Burdeaux :91 | 
Burgoyne e928 
yo _ of | Boloma 3.25 .:0 1 
ciohs > bs c Bridges .98 4 | 
ad a <© Cakbria i1,3698 
London Calais 1.07 
makes as Conftanti- 4 8474 | 
| nople Loder ; | 
| Deep 91 | 
Danthck 1.16 
| 4 Ferrara 3.3333 
| Florence | - 1,282 
| Flanders 1n 
Qt general 7,06 
| | Geneva 9345 
Genoa 


my 


4 


; 
| 
| 
| 
| 
| 
' 


_ _——_— 


es At i % 


| Sg rv 


{EI nn 


bs | 
| 1.07 common meight 
» 2201 Lions Þ,g8-fitk weight 
ky y 9 cultofiers weight 


| 


22de. 


© F Turin 1.2195 


I: 


a 
v 
wy 


| | Sl 1,08 , | 


<1 019 omg 


PLAPH ——_— OY | 
rt —Y | 
 ———————— 


1 


Holland 95 
Lixborne 881 


Legora [, +3305" 


Naples 1.4084 
aris 89 © 1 Pay 
Prague .83 | 
-Placentia 1.3885 

|} Rochell I,12 

2 | Rome 1.27 

| $75 by Vicont 


Rovant .9017 common Weight 


Tholouſa 1.13 


Venetia £345 625 ſuttl 6) 


Vienna .813 . 


© 9433 groſſe | 


 Appendic, 
The uſe of the preceding Table, 


: 7 © 42:27 0g 4 : | f.- 
"How mich weight at Bbtdkia will 655 |. Avoir-" 
dupois make | oe 


Look inthe Table for BsJonja, and right againſt | 
it you ſhall find 1. 25, which ſheweth that one 
pound Avoirdupois at London is equal to 1. 25 /, at 
Bolonia, Theretore ſay by the Rule of Three : 


If x /. Avoirdupois give x. 25 /. at Babepes 
what ſhall 65 5 1j. Avoirdupois give ?-4n/wer 81B.- 
75. As by the operation following doth appears 


lhe ti, lis 
I I25 * 655 
655 


625 
625 
150 


—_ C— 


81875 or $194, 


EE ee ee. 


\ eb, + ym " _ 
—_ | oy 


PI—_ 
—— 


i ———_ 


— — 


FEtY Ib. | 
\ A Neverpe (1.04 
++ Amſterdam ITE 
4 | Abbeville }-- -11,0959 | 
Ancvna W | 78 
Vignon DV | 2928 
1s. | Pl 1.0989 
» | Buigoyne | n j 1,0980 
* | Bolonia [2] 8 | 
| Bridges [E 1.2204 | 
'E | Calabria 5] 73 
X< Calals "<7 9345 
S | Deepe | D 1.09959 
2 | Dantfick [.S | 862 
D | Ferrara = | .75 | 
{ Florence la] 78 
i Flanders ine | E | | 
f | & | +9433 
ef C2neva | 
1 ſubtle x | "NE 
| Gro * | ; 7+ 
L : Jrofle J Mo | 


I_ 


A... Table ſhewing . what 
| one pold Weight in divers farreign +} 

Cities, and-remarkable Places, maketh : 

'1.1.4; Mt London of Aptirdupoys Weight, 


—_—_— Fd _ ——— — 


_y — ——— m 


, % 
o 
| 


i 


' 
| 


One pond weight in 


—— 


| 


{SR 


_— 


"Hamburg 
| Holland 
Lisbone 
Nino weight 


| Lions&filk weight 


cuttom weight 

Legorne 
Millan 
Mirandola 
Norimberg 
Naples 
Paris 
Prague 
Placentia 
Rochel 
| Rome 


by Vicount, 
Rovan 
common weight, 


| 


| Sivil 

Tholouſa 

Turin 
ſuttle, 


Venetia 
orofle . 


Vienna 


—_—— 
pe —— 


”oo_— 


makes at London of Avoirdupois weight 
A 


= "The uſe of the foregoing Table. 
| Is 7652/1i. weigh at Mirandola , bey. wAny 
pound Weight of | voirdupois, | 


Look 'in ithe Table for. 2{irandola, and fight 
againſt it you ſhall find .75, which ſheweth; that 
one pound Aveird»poss is equal tothe 75 or 4 of a 
= at Mjrando/a, wherefore ſay by the Rule of 
Three, | 


If x }. at Afirdndola, gives .75 or 4 of a pound 
Avdirdapois, what hall 7652 /.0t Mirandola give ? 
Anſwer 5739, as by the operation doth appear. 


li. 
gy —=7653 
382690 
535064 
57 3900 


A Table 
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A Table reducing En- 
?1iſh Ells to t''© Meaſures of divers 


forreign Cities and remarkable places. 


Our E!! at London makes at 


f MRerdam 

Antwerpe 

{ Bridges 

| Arras 
Norimberg 

Colen 

| Liſle 


Maltrictit 
Frankford 
Danthic k 
Vienna 

| Paris 

| Rovan 

$ Lions 

| Calais 


| Venice Imnen 
filke 


| Lucques 
| Florence 
Milan 
Legorn 
| "gy 
| (les 


ks, 


1.6949) 
1,6666 

1.64 

I.&5 | 
aps =. >&lls 
1,66 

1,57 

2.0866 
1.3833 | 
1.45 4 


+95 
1.93 | $Aalns 
1.21606 


1.9 } 

1,96 | x 

2. ] 

2,04 2Braces 
ws 1 

2. | | 
1.0328 z 


[292 *W L Appendix. 
| & FSivill”” 1.35 
| V 
% Caſtilia 1.3875 Vares | 
4 Andaluzia 1.4625( | 
' & IJ Granado 1.3625 | 
I {| Genea 4.8083 Palmes 
= | varagole 55 
| w | Rome 56 Cared 
= |} Barſelona 7225 
© {Valentia I.2125 H 
,The uſe of this Table, 


In 632 Ells art London, how many Braces at 
Florence ? 


Look in the Table for F/orence, and right againſt 
it you ſhall find 2.04 , whichſheweth that one Ell 
at London,miaketh at F/orence 2.204 Braces,where=- 
fore ſay by the Rule of Three. 


If one Ell at London give 2.04 Braces at Flo- 
rence, how many Braces [hall 632 Ells give ? An- 
ſwer 1289.28, as by the operation following doth 
appear. | 


any 


Append). 
| 
| A Table reducing "< | 
Meaſures of divers forre gn Cities 
and remarkable places;to Engliſh Ells. 
VE oo L 
\ A Mierdam \_ . \ 59 
Antwerpe | .6 
Bridges | = | .6097 
Arras BZ | ,606 
£4 'E 
| Norimberg | a | +5474 
8 Colen Ri + .4807 |} 
Lifle q & | 6024 " | 
Maſtricht 2 | 6369 
_—_— | - | .4792 
Dantfick 1" —Y 7228 | 
Vienna | 9896 | 
x CParis * | 1.0526 
& JRovan | 9708 
Y Lions | 9836 
» 7 Calais FI 6369 | 
j nds hnnen , | $555 | 
S | Lucques | | -5 BY 
a< Florence v TH | ,4901 
L | —_— | +4347 
> 4 Legor | 5 
! Madera Iles J & 9681 
| S1vil 


OE—_  —— 


AR © 

SENI...—..-— 7 SORES | 
> ALisbone | 

8 <Caſtilia | S 

E #Andalufia 

OE Granado [ E | 
» One Palm at Genoa V | 
NES. WS i; 

ome +4 

| Barſelona [ q | 
Valentia | " NINE 

{> +:  .Theuſeof this Table, | 


In 5727 Braces at Legorn , bow "many E!!; 
Engliſh, | 


Look in the Table for Legorn, and right -painſ 
it you ſhall find .5, which ſheweth that one Brace 
at Legorn maketh at Loudon .5 or half an Ell —_ 
fore 6 ay by the Rule of Three: 


If one Brace at Legorn give «5 Ells at London, 
what ſhall 5727 Braces give 2 Anſwey.2863,5, as 
by the work appeareth, 


8, 1M== —. 


i 
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Appendix, 
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I 
SI TUES 


| {4 6 ROIMT 
Tore. | Section 2, JE 4 
; # Conterning Intereſt and Annuities, 


' The fuwft T able ſhewing 
What one pound being, for- 

- born any number of years 
under 31, Will amount un- 
to,accounting intereſt up- 
03 intereſt, after the rate 
of 6 per cent. 


T per Tent. 7" | 6 per cent. 


— 


men 


6 per cent. 7 


— — — 


I| 1,06 on 1,89829 |21]3,89956 
2|1,1236 -|122,01219 |22|3,60353 

3] 1,1910r [13]2,13292 [234,81975 
411,26247 [14|2,26090 |24| 404893 

1 x,33827" I5 [2539655 25 44291 57 
6|1,4r85r '16|2,54035 |26 14,54938 | 
7 1,50363 [17|2,69277 [27 1482234 

9 

© 


18|2,85433 [28 |5,11168 
19|3,02559 |j29 [5,41838 
20] 3,20713 2 0'5,74349 


The 


I,59384 
1,68947 
| 1,79084 


eh 
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The firſt Column of this Table having Y at the 
top thereof, beginning at I, and ſo proceeding to 
39, ſignifie years, and the number inthe next Co- 
lamn anſwering thereunto do ſhew what ont pound 
is worth, being forborn any number of years under 
31, which Table is made according to this propor= 
' Lion. 


As 100 to 106, { is 1 to 1,06 
and again, 


As 100——106——1 06 


1.1236 
and thirdly, 


As 100—106—1.1236——1,1g101 
Et ſic ad infinituw. 
The uſe of this Table, 


that 1361.15 5.6 d. will aunt unto, being 
forborn 20 years, after the rate of 6 per centum, 
interest pon intereſt. 


Look in the Table for 20 years, and right againſt 
in the broader Column, you ſhall find 3.20713, 
which thews that one pound being torborn 20 years 
will be augmented to 3.20713, Thenif you re- 
dace your 136 /j, 15 5.64. into a Decimal, ei- 
ther by the Tables in the Second Part, or by the 
Scales inthe Third Part of this Book, you ſhall 
find itto be 136.775. Wherefore ſay by the Rule 
of Three Direc, If 


rows wo Appendix. 
4] one po eing forborn 20 " 

ao Fin eet Tl Oe 

- 5 FP to in ny oe time. Anivet te 438 "1 

. . + As t | ti 5 , T 

me. 9 W077 operation following dath 


_ li. ; 
d9.F IIIa: Ja2OJ1 2=——m—m—] 6 
136.775 = cates 


1603565$ 
\ > 22. 4499I 
2244991 
1924278 
962139 
320713 


438.65 520575 
Or 
4381i135.1 4,1 4. 


The 
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The Second T able. ſheweth 
What one pound Will 4- 
mount unto,being forborn 
any number of years un- 
der 31, ats per cent. 1y- 
rereft upon intereſt, the 
Annuity being to be paid 


yearly. 5 


6 per cent. [V. 6 per cent. | Y [© per cent. 
I,00000 [II 14,97164 21 39,99272 
2,06000 |I2|16,86994 | 22 |43,39328 
31 ZE r8,88213 234699582 


Hay 


4337461 | I4, 21,01506 |24|50,SI557 
5,63709 5| 23,27596 [25|54,86451 
6,975311 16| 25,67252 [26|[59,15638 
8.39383 [17] 28,21287 [27163,70576 

9,89746 r$| 30,90565, ,25|68,52810 
|11,49731 hot 3375999 [2917363979 
13,18079 '20! 36,78559 | 30|79,05818 


O ON Q Wc.h w »v© » 


yuut 


The uſe of this Table. 


that nil 4n Annuity of 2911. payale yearly, be 
ang- 
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angmented ants in 12 years, being all that tinge for- 
borty' accounting intereſt upon intereſt at 6 per cent, 
per annum. | 


Look in the firſt column of the Table for 12 
yeats,- and right againſt it in the next column you 
ſhall. find I6,86994, which ſhews that I. /j, Annui- 
ty payable yearly, being forborn 12 years, will a- 
mount unto 16.86994, Wheretore {ay by the Rule 
of Three Dire, 


Tf ..T , pownd Annuity forbory 12 years give 
16.86994, mhat ſhall an Annuity of 20 pound 4 
year give, being forborn the ſame term "of 12 
years ? Anſwer 337 li. 7s. T1, 3 g. fere, as 
17 the operation doth ,gppear. 


20 


| . 20 


—_— 


337.39880 
or 


3374 74. 11 d. 3 9. fer: 


The 


——— 
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The Third Table ſheweth 
What one pound being for- 
born any number of years 
under 311s worth in ready 
money, rebating yearly, 
after the rate of 6 per 
cent. intereſt upon inte- 


reſt. 


— 


r.'\ 6 per cent.|Y. | 6per cent. Y. | 6 per cent. 
1],943396 |\11 |,526787 |311[,29415$ 
2 |,809996 [12] ,496989 22 |,277505 
3] 339619 |13],468839 [231,261797 
4|,792993 {14|,442300 |24|,246978 
5 [5747259 15 |,417263 25|,232998 
61,794960 161393646 26\,219810 
71665057 |17],370364 | 27,,207367 
$1,627412 [18],351343 | 28|,195630 
9\ ,591898 |19[,330512 | 29|\,184536 
10|.555294 [291] ,311504 Fe 174110 


——_ 


The making of the Table, 


ef;——=106-—100--—,943396 — 889996 
and 
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and again, 


As 106-—100——,889996-8396tg 
Et fic ad infinitum, 


IF .356 li. be payable at the end of 7 years, what 
i it worth in ready money, diſcounting or rebating 
aft er tbe rate of 6 per cent. intereſt upon intereſt « 


Look in the Table for 7 years, and againſt it you 
ſhall find .665057, being the ready money which 
1 /i. 'is worth payable at7 years end, wherefore ſay 
by the Rule of Three, 


if I li. in 7 years rebate or decreaſe to .665057, 
to what will 35611. rebate or decreaſe inthe ſame 
time 2 Anſwer,to 170 /i.5 5.1 d. as by the operation 


doth appear, 


1——,&65057 

256 

3990342 
3325385 
I3301t14 


——_ 


I70.254592 
Or 
170.1. 54.14, 


Appendix | 303 

The Fourth T able ſheweth 
the preſent Worth of one 
pound Annuity, to conti- 
nue any number of years 
under 31, and payable. 
yearly after the rate of 6 


per cent. 7zutereſt upon 
intereſt. 


— 


I. | O per cent. | Y. eS per cent. 7. | G per cent. 
1 [0,94339 |I1| 7538687 |21|11,76305 
211,83339 |12| 8,38384 {22]i2,04158 
3 |2,6730r |13| 8,85263 | 23|12,30337 
4 13,46519 | 14 9,29495 | je. ys 
5 2493336 15] 9,71224 | 25 \12,78335 
614,917332 |16'10,10589 '26\13,00316 
7\5,53239 17] 10,47725 |27]13,01053 
$16,20979 |18|190,92760 | 28| 13,40616 
o\6,S0169 |19|I1,15S1T .29] 13,59071 
10 {7,36008 [|20'11.469092 |30\ 13,76482 


The uſe of this Table. 


Wot i the pre/ent Rent or Annuity of 25 pownd 


per 
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per annum worth payable earl Jy Jo 22 Jears, as- 
counting Intereſt upon Intereſt at 6 per centum. 


Look in the Table for 21 years, and right againſt 
it. yoa ſhall find 11,76407, which is thepreſent 
worth of one pound Annuity for 21 years, Where- 
fore ſay by the Rule of Three, 


If an Annaity of 1 li. per annum for 21 years be 
worth 11.,76407 ready money, what &© an Annnuit b, 


of 25 li. per annum worth in ready money for the 


ſame time } Anſver 294 /i, 2.5, 04,1 4. as by the 
operation following doth appear, 


5882035 
2352814 


294.1075 
or 
294 1.25.0 q.1 4. 


7 be 


* ®#*#(l 


hw. AM 
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The Fifth Table ſheweth 
\* what Annuity. payable 


yearly , one pound” Will 
purchaſe for any number 


of years under 31, after 


the rate of 6 per cent, 
compound intereſt. 


—— — 
* 


he ond cent. II. 6 per cent. F: 4 G per cent, 


— } . 


1.o6000 [|IxÞ.12679 |2I| .o8500 
454363 |r2].11926 |22] 08304 
$3741 [73 .10297 [23] .o8127 
.28859 !14].10758 [24] 407967 


oe 95% OAwh w HO »w 3 


—— I —— — 


«23739 {15].10296 [25 07822 
,20336 |16 | 09895 j26, .,07690 
17913 [|17]-09544 27| 07509 
16103 |18|.99235 |28|] ,07459 
,14702 19|.08962 | 29] .Of357 
.13586 |20].o8718 | 30} .079264 


| 


Y The 
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The uſe of this Table. 


What Annuity to begin preſently, and tg continue 
26 zears, payable at yearly payments, "will 640 11, 
purchaſe , atcounmting componnd Intereſt after the 
rate of 6 per cent, 


Look in your Table for 28 years, and right a- 
eainſt it inthe next column .you ſhall find .09459, 
which ſhews that one pound ready money will pur- 
chaſe an Annuity. worth .0745 9,and to continue 28 
years, wherefore ſay by the Rule of Three, 


If one poxnd ready money will purchaſe an Annui- 
4 worth 0745 9 to continue 2 8 years, what Annuit 7 
ſhalt I purchaſe for the ſame time, paying 640 li. 
ready money ? Anſwer -47 hi. 148.99, as by the 
operation doth appear. 


% 
640 


4773760 


" Or 


47 1.14 1.9 ds. 


% 
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| INSTRUMENTAL 
ARITHMETICK: 
The Third Part, 


TEACHING, | 
By a new Artifice, (not 


hcretofore Publiſhed,to my Knowledge, 
in any Language) The manner how to ſer down 
any Decimal Frattion re uired : Or a Decimal 
Fration being given, to find the value thereof 
in Engliſh Money, Weight or Meaſure ; by in- 
{pe&tion only. By certain SCALES con- 
trived, ſuitable tothe Coyus, Peights and Mea 
ſures now uſed in England. 


—_—., 


By Will. Leybourn 
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T: Arieerich of which: Wenow. come 


o treat, and which I call /nſfrawents! 
Avitharnich, \ 1$ not , any. NCW kind of 
Arithmetick, but is indeed theſamewith _ 
Decimal Arithmetic before taught, . onely, where- R 
as,in Decimal Arithmetic, there were certain 
Tails; made of *Mfonty, weight "and Meaſqre. 
8 kelp of —_ the Decimal of any FraQtion * 
Money," weight and Fre TE Boks k 
ſet down Yd it Pi in whole tf 
in- this' 7n{fraent al pitrt, we hav rei 
tain Scales of Money , Wig hr and: Meaſurt, &_ 
qually divided mtoithe fever De7m9tinations wto 
whichthe tights aid Meaſure? forwhith they ard 
contrived , may be-equally dimided.” "Unto all 
which Scales thettd Nikos # a Scale of.2.00, '1006 
or £09C9, 'equal parts, rogatan 2en the' length! ; 
the Sale, ſo that 4" on 3 yor may read 


_ 10 Inflrumental Arithmetick, 

Ty ard exaQtly without addition (as in uſing the fore- |  * 
mentioned T'ab/es you muſt neceſſarily doyſetdown | * \ 

"the Dec ima/Frdttion of any part of Atoney, Weight 
ot Meaſare, with great celerity and exane(s, if | - 
the Scale be any thing well divided, and be but ofa | + 
reaſonahlelength, 7 ; 

* Now the Scales which I have chiefly made f 
choice of in this Work; as being of moſt uſe | 
with Engliſh ;men-.; (though other Scales may 
be made for the Cons, weights Or Meaſures of any 


. other Cauntrey aswell, and upon the ſame ground) 
are chiefly theſe, viz. 


x Of Money. 

—2 Of Troy Weight. 

3 Of Avoudupois great Weight, | 
+4 Of Avoirdnpois little Weight. os 
-9Of Erquid meaſures. - , 
- 6 Ofdry mealures. 

* 7 Of Long meaſures, ' ' 
---$ Of Dozens. | 


® __ Untoevery.of theſe Scales, is. joyned another 
=» Scale of roo or,1000 equal parts, theſe Scales are 
-= made to face one another, £0 that if you look-upon 
any one, Diviforr in the; one, you ſhall alſo diſcern 
plainly what Divigon or part of a Divifon anſyyer- 
eth thereunto ip the other. TRICE 8 
- Theſe. Scales being thus diſpoſed, as they may | 
ealily be ; pram. Ruler Of Sitver, Braſs or mypood ; 
but beſt of all upon. a /q»are-Kuler,, made in form of 
a Parallelepipedon,, will by inſpeQion only give you 
y Decimal fraftion required without Additions or 
(or the contrary) teduce the ſraQtion into the known }þ 


parts 


I 


.* 
- 
- 


repreſenteth two pence, where t 
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parts of the Integer, by inſpeRien alſo, withqut 


: Subſtrattion. | 


Let thus much ſuffice for a general deſcription of 
what I mean by Scales, the particular deſcription of 
them will more plainly appear, when we treat of 
Numeration upon the Scales, unto which we ſhall 
now proceed... Bur-furſt take a view of the Scales 


as they are here diſpoſed, and as they may be ſet up- 


on ſuch a Ruler as I haye here mentione 


——_— 
—— 


Numeration upon the 
Scales. 


1He Scales here to be deſcribed are in number 
eight, as hath been already ſhewed, and. as 

.. by the figure of them appear. Now Nu- 
meratzon wpon 4 Scale, i to find upon what part of the 
Scale, any number. upon the ſame Scale will fall. 

We will begin with the firſt, and ſoproceed till 
we have given an Example in every one. 

I The firſt Scale is of Engliſh Money, and 18 
divided into 24 equal parts, whigh repreſent 24 
pence or 2 ſhillings, theſe parts are nambred with 
Arithmetical figures, fromthe beginning. thereof, 
by 1,2, 3, 4,5,&c. to 24, each divifion repre» 
ſenting one peny, and the whole 24 diviſions rey 
Preſenteth 24 pence or 2 ſhillings; $o that where 
the figure 1 ſtandeth, that part of the Scalerepre- 
ſenteth one peny, where the Agure 2 Randeth, xt 

e figure 18 Rand-- 
XN 4 F eth, 


\ 
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"'@th, it repreſenteth 18 pence, -&r -one ſhilling 6 | 
- pence,and (o of any other figure of the fame Scale. 
© 1: Then becauſe there are four farthings Gorttained 
'-3na peny, each of theſe' pence-(or divifions) is 
fub-divided into 4 other equal parts by ſhott'lines, 
..evety one of theſe repreſenting one farthingyfo' 15 | 
: thewhole Scale divided ny all in 96 equal; parts, 
-Which are the'hiimber 6ffarthings contamed m-two 
ſhillings.” Thu$1f you look into the Scaleof Money 
for 8 pence 3 farthings,you ſhall find it at tae letter 
#, whichlerrer is here put onely for examples ſake, 
Alſo if you would find in the Scale the place gf 18 
d: alfpedy;. you! ſhall find-itat c; 'and this may 
you find the place of any number of pence and far- 
things under two ſhillimgs upon the Scale. 
Unto this Scale of money (as to all the reſt of the 
_© Scales) thefe/jsyoyned another-Scale which T fhall } 
-alwayes'hefeaſter'call the Scale 6f T1000, the uſe of 
-vhich Seale-is* this. When you have found any 
'Numberiof'pence or faithings-upon the Scale of 
Money, -yat# ſhall find -upon'#he Scale of 2000, 
what part$iof -#-thouſand'is the Decimal oPrhoſe 
pence andTitthings : Thitswhen im the Sciffe of 
money you find'at the-litter'4 8 pence 3 farthings, 
$f you ex youreye direAly- croſs to the Scale of 
1000, yor{hallfind 364'to Rand direQtly' agunit 
«84.3 g. which $64 is thEDecimal-of 8 414g; 'Al- 
#0; if youſirid upon the Scale of money 1 By thalf f 
Peny, whiehsatthe letter -, you ſhall findagainſt 
It inthe Scale:of 1600, thifnumber .777;' which 
is the Decimal 6f1'8 d,* half peny. And in this 
manner'may the Decimal of any number of pence or 
farthirgs wridertwo ſhillings be molt cafily and'ex- | 
IMly obtained, = Now 
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Noi on the contrary, fuppoſe a Decimal Fraftion 
were given,repreſenting ſome part of 3 4 Coin, 
if you look in'the Scale *of rooo for your-Namber 
given,” rioht- againſt it 'n the Scale of Monty you 
ſhall find what number of pence" and fittings is 
repreſented” thereby. * As'for Example,” Suppoſe 
+364 vere Decimal'giveir, and-it were required 
to find what part of Coin 4t doth repreſeht; "Look 
1n the Scalt'sf 1009 forthe Number 354;and tight 
againſt it yo ſhall find 8 pence 3 farthings. © 'Alfo 
if .771 were a' Decinil given, if you look in the 
Scale of 1000 for .771, yon ſhall find againft that 
number 18 pence 2 farthings, And thus of any 
other. - © | OSS 
By what hath been already ſaid, it m#y'be'eafily 
diſcerned of what exceeding expedition thefe Scales 
thus diſpoſed are of, for I dare affiim, that I will ſet 
dow: 2 (if not'3) numbers, by the Scale, 'as ſoon as 
one by the Fables, and if the Scale be bit of any 
reafondle length, altogether with as "Mich exact- 
neſs, 'but if Tſhould vary ar-unite in the 1aft place, 
in my @timation ia the Scale of 1000, it is not any 
thing material. n | | 
I have'been very tediots in ſhewing the uſe of 
theſe: Scale$to find the fraftion parts. of 77-29 1 
but the rexfon is, becauſe Tintend to be! the b*ef 
in the reſt,. for werght and meaſare, the miner of 
working (when the divifion of the Scate i#%#own) 
being the ſamie in all reſpe&s without the {=4ſt alre> 
ration. , nd 
2 The ſecond Scale 1s of 7-3y weigh, two peny - 
weieht being the Integer, which Scafe 1s divided 
inco 48 equal parts or divifons, each of which 1i- 
viſions 
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vifions contains one grain, and are numbers by A- 
rithmetical figures at every three grains by 3, 6,9 
I2, &c. t9.24, andat the place where 24 ſhould 
ſtand, there ttandeth-P W, which ſfignifieth one 
peny weight, or 24 grains, this Þ. W Randeth in 
- the middle of the line. -. Then is the ſame Scale 
continued farther by Arithmetical figures, 3, 6, 9, p 
I2,8c. as before to 24, an1 mores pup PW . 
again, repreſenting two weight, or 4% grails. 
She Sale being thus divided , it is _ to find 
theplace* where any number of Grains under 48 
ſhalbbe upon the Scale; As for example, if it be 
required to find where. 8. peny weight ſhall fall, 
look upon the Scale of Troy weight, from the be- 
ginning'thereof, and count.the figures 3 and 6,then 
count alſo tivo of the ſmaller Diviſions, and that 
makes 8 grains, which you ſhall find to {tand at the 
letter d, which is the place of 8 grains, Alſo if up- 
on the Scale you would find the place of one peny 
weight 10 grains, you ſhall- fipq it at the fetter e, 
and ſo of any other number of grains under 48, or 
two peny weight. ky oy 
But if you had a Decimal given,and would know 
what number of grains it. zepreſenteth, if you feek 
your Decimal given i the Scale of 1000, right a- 
=—_ it in the Scale of Troy weight, you ſhall find 
e number of grains repreſented herd , 
Example. Let .16y be a Decimal Fralhjon given, ' 
-Jf_you look.an the Scale of 2000, for ,167, right a- 
ou it in the ſcale of 7roy weight, you ſhall find 
peny weight. | | 
Alſoif ,708 were a Decimal given, if you ſeek 
708 in tke ſcale of r6co, right againſt it you ſhall 
ne 1 peny weight 10 grains. 3 The 
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3 The thucd ſcale is of Avoirdupois great weight» 
.2 8 pounds, or one quarter of an hundred, being the 
Integer, this ſcale is numbred by 1, 2, 3, 4, &c. to 
.28, which 25 repreſenteth 28 /, or a quarter of a 
hundred, and each of thoſe is ſubdivided into four 
ſmall parts,each repreſenting one quarter of a pound. 

Now if you would know what 1s the Decimal of 
any number of pounds or quarters under 28, if you 
ſeek the number of pounds in the ſcale of 4wvoirdu- 
pozs great weight, right againſt it in the (cale of 
1000, you ſhall find the decimal thereof, 

Thus 1f 1t were required to find the Decimal of 8 
pound and an half, if you lock upon the Scale for 
8 pound and an half, you ſhall find it at the letter g, 
and right again it in the Scale of 1000 you hall 
_ .304, which is the Decimal of 8 An and an 
alt. RIF 

 Onthe contrary, ſuppoſe .304 were a Decimal 
given, and itWere. required to find what part of 
Avvirdupots great neight were repreſented thereby, 
if you look 11 the Scale of 1000 tor. 3.04, Fight a- 
gant it in the Scale of Avoirdupou great weight ,yeu 
ſhall find 8 pound and an half. 

4 The fourth Scale is of Avsjrdupors little meight, 
16 ounces or one pound being the Integer ; Thi 
Scale is firft divided into 16 equal parts, and num- 
bred by 1,2, 3, 4z &c. to 16, each Diviſion re- 
preſenting one Ounce. Then again, each of theſe 
ounces 13 {1v-divided into 8 other ſmaller parts or 
divifions, each of which divifons repreſenteth two 
Drams ; but if your Scale be large enough,you may 
have each ounce divided into 16 equal parts or di- 
viſions,each diviſion repreſenting one Dram, 


Now 


\4 


"i re  tofiriminthl ricboeetich. 

\Now to find the ecimal belongingto4 mum 
" ber of Otinces and Drams, repair to the Scale pf - 
dvriridapoirtirtle weight;and on it find the quantiry 
' of onibes and drams Teqtired, and righe againſt It 
* ir the* Scale of 1060, * >> haye the: Decimal 
thereof.” 
'tnis if it were” uſed T0 nd the Decims of 
'G outrires. and 6 orams, if your look this'in'the Scale 
'of Avoirdy ors /irtle wel br, you ſhalt find-it at the 


'[etterþ, andright agdinft it in the Scale'of 1009, 
-you, ſhall find 398, which is the Decimal of & 
Ke roo 6 drams, —_ 

398 wers sThecimal! givert, ahd'it were 
le SY, Rod the 'valie* thereof in Aviirdupsis 
Ii ewei ipht, if you Took for .398 inthe Scaje of 

=Iſoht.. agnnft #t'A7 the other ſcaleyon ſhall 
- pF nces 6 drams. 

?Fifth"Scale is of Dry Meaſures , one 
Qi "or $8 /he}} being the Integet This 
abt Ha equal parts; .ahd'thunts« 


Rep. Se , &t. ©» 8, each of which divif ons 
rept : Bi Sk each of thoſe parts is 
again oy Aivided, firſt into 4 equal parts or divifions 


1 refenting 6ne* peck,- and then thofe again 
ſi By &d1 into 4 other! ſmaller-parts, repreſenting 
guablerg, balog), and thret quarters of a peck.  * 


if you' woul knowv tne Decimal-belonging 
to an EY of Buſhels {under S' Buſhels or one 
va war s andparts.of 'a Peck, if you' ſeek the 
& of Buſhefs, Pecks, and parts'of aPeck in 
the Scale of Dry 1Mes data right againſt itin the 
Scale of 'tq0o, you ſhall have tae Decimal requi- 

red,, © \- 1 
5 


Inſtrumental, Aritffmetick, 
. a for Example, if 1t vere required to find ths, 
Decimal belonging to 5 Buſhels 2 Pecks, and hal 
aPeck, if you look i9to the Scale. of diy Meaſuge 
you ſhall finq 5.buſbels,z pecks and an halt and 
at the letter &, and right againſt it in the-Scale of 
1000, you ſhall find .702, which is the. decimal an» 
ſ\wering to 5 buſhels, 2 pecks and an halt. 

Bur if ,702 were a decimal given, and it vere 
required to find what number of buſhels, pecks, and 
parts of a peck it repreſenteth, af you look us the: 
ſcale of 1000 for .702, you ſhall find againſt itn 
icale of Dry mea, uresz3 buſhels, 2 peCks and an 

alf. . | 

6 The fixth Scale is of Ligzid Meaſuresthe Ins 
teger being 36 Gallons or one Barrel, this Scale 1s 
divided firft into 36 equal parts or divigons,, and 
numbred by. 5, 10,15, &c, to 36, then every of 
theſe diviftions 18 again ſubdiyided into 4 other (mall 
diviſfions,each repreſenting a quart,but (if the Scale 
be large enough) you may ſubdivide each Gallon. 
into 8 parts, ſ0 wilt every partrepreſent one punt, 
| Now to find the decimal belonging to any num- 
ber of Ga/lons (under 36 Gallons or one Barrel) 
quarts or P3nts, repair to the Scale of Liquid mea- 
ſures, and ſeek there upon the Scale, the number of 
gallons, quarts or pints, and againſt it in the Scale 
of r060, yoii ſhall find the\decimal thereunto be- 
longing. | 

, Soif it vers required to find a decimal repreſen- 
ting Io gallons and two quarts, or 4 pints, which 
is all one, f you ſezkinthe ſcale of Liqnd mea- 
ſarestor 10 gallons, 2 quarts, you ſhall find it. at 
the {ettec-#x, againſt which in the (Cale of 1000, you 


ſhall 
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ſhallfind ,292, which is the decimal of 10 gallons 
4 pints.- . | | . 

Likewiſe if .292 were 2 decimal given, and it 
were required to find what number of | emma n ag 
. or pints. were repreſented thereby if you look in 
the ſcale'of re00 for .292, right againſt itin the 
ſcale of Liquid meaſures, you ſhall find 10 gallons, 
2 quarts, or 4 pints. | 

7 The ſeyenth Scale is of Long Meaſures, the 
Integer being Yards or E/!s, this ſcale 1s divided” 
into 4 equal parts, and numbred by 12,3, 4, repre- 
ſenting 1 quarter, 2 quarters, 3 quarters 6r 4 quat- 
. tersof a Yard or Ell, theſe are agairi ſub-divided 
firtinto 4 other equal parts, repreſenting NVai/ess. 
and thoſe may be again .ſub-divided at pleaſure if 
need be, 

Now if you would know what decimal belongeth 
to any number of quarters 6r nailes of a yard or E!!, 
if you ſeek the number of quarters and nailes in the 
ſcale of Long meaſure, the (cale of 1000 will give 
you the decimal thereof. 

Thus if it be required to find the decimal belono- - 
ing to I quarter and 3 nailes, if you ſeekthis inth=z 
ſcale of Long meaſxre, you ſhill find itto ſand at 
the letter o, againſt which inthe ſcale of r000 you 
ſhall find .437, which is the decimal anſwering to 
x quarter and 3 naiſes of a 74rd or E//. 

Alſo if .437 were a decimal given, and it were 
required tofind what quantity of y4rds or e/!; Were 
reprefented thereby,if you look in the ſcale of 1000 
for .4.37, you ſhall in the ſcale of Long meaſure find 
againſt it one quarter and 3 naikes. | 

8 Theeighth and laſt ſcale is of repreſentative 


inches, 
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inches, the whole ſcale deing divided into 12 equal 

parts, and numbred by 1,'2, 3,&c. to 12,and thoſe 
arts are again ſubdivided into halves, quarters,and 

bat quarters, as Carperfters-Rules are uſually divi- 
Co, | 

Unto this Scale (as unto all the other) there is 
joyned a Scale of 1000, this Scale will readily dif- 
cover what is the decimal belonging to any number 
of Inches, halves or quarters, and the uſe is the 
ſame with the Scales before mentioned. 

Thus I have given you a brief deſcription of theſe 
| Scales, and the uſes of them, and do now ſuppoſe 
my Reader to be perfeRly acquainted with the way 
of numbring or counting upon them ; Wherefore 1 
intend onely to give you a queſtion-or two in the 
moſt uſual Rules of Arithmetick, and fo conclude ; 
for Decimal Arithmetick being already ſufficiently 
explained, I ſhall not need to repeat the Rules (or 
the manner of werking them) again, butgiye you 
one Example, by which the exaQneſs and expediti- 
on of theſe Scales may the more evidently appear, 
for when we work by Scales, it is ſuppoſed that we 
do not uſe F u/gar, but Decimal Arithmetick and 
Addition, Subſtraftion , Multiplication, Divifion, 
the Rule of Three, and indeed, all the other Rules 
of Aritkmetick, are tobe performed, as is before 
taught, the Scale ſerving only to ayoid ReduRion, 


Addition, 


Addition. 
V 'T Hat Addition is, and the manner of work- 
Y. ig of it-hath been already tangh, both in 

the firſt and ſecond Parts, we will now come to an 

Example, Which letbein Addition of Eng/sſh Coin, 

and letthe ſums to be added be 36 1,8 ;. 84, 297. 

Os. 2d. 31:1.165,9d.and6/.2 5.5 d; 
Fiſt;,ſer down 36 1.29 /.31 /.and 6 1. one under 

another, in \uch order as you ſee here 

in the margige, drawing a line by the 36 | 

fide of them as you ſee here done, and 29 | 

alſo a hoe under them., 3T | 
This done; ſeeing that your firſt G6} 

number to be'fet down to 36 }. i585, — 

8 4. you muſt for the S 5. (becauſe two 

ſhillings, which we called a Decade, or the tenth 

part of a pound, is made the Integer, un the Scale 

of Money) ſet down 4, which is done by memory, 

and after it make a comma, Then your 

next number to be ſet by 29 /. being | 36] 4, 

© 5.24, for the Os. ſet down a Cy- '29] o, 

pher ; Thirdly, for your number to be 31 | 8, 

ſet by, 31:/.; being 16 s, 9 d. for the 6|7, 

IG, ſet down 8 decades, with a com-, — | — 

ma after it, and laſtly, the number to be 

ſet by 6 /.\being 2. 5 d. for the 2 5. I ſet down 1 

decade with a comma after it, and then will your 

tyork (and, as here you ſee, 


Then. take your {cale in hand, and ſeeing your 
fuf? 


, — 
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ficſt number of pence are 84, took it your.fcalg.of.; 
money for 8 d. and againſt it if the ſcale of 10005-- 
you ſhall find 333, which ſet 36.8 z. behind the, 
comma, then your next number of pence bing 2 4. 
look 1n your ſcale for 2 4. and againſt it in the ſcale 
of 1000, you ſhall find 083, which ſetto 29 /. © 5. 
betind the comma, Then your third number of 
pence being 9d. look in your ſcale- - - 
for.9 d. and againſt it in the ſcale ob --36 | 4,333 
1000, you ſhall find 376, which ſet 29 | 0,083 
to 31/. 16 y. and laſtly, your laſk-- 31 | 8,376 
namber of pence being 5 d. lookin 6|-1,208 
your ſcale for 5 d. and againſt it you — | ——— 
ſhall find 208, whichſer4o 6 /. 2 5. | 
and then will your whole work Rand, as here you 
ſee. 

Your ſums being thus fet down, . which is done 
with more facility then you can imagine, till you 
make trial and be ſomething perfe&therein, you 
muſtthen add allthe numbers together, as in Ad- 
dition of Dec1mals, and you ſhall find the ſum of 
them to be 10314,000, Now to know this in-mo- 
ney, 18 as eafie as it was toſet ſeveral ſums down, 
for the figures 103, which Rand behind the down 
' right line, are 103 /, and the figure 4 which ſtands 
between the down: right line and _ /, | 
comma, are 4 decades or Bs. and - - 36 | 4,333 
being the reſt to the right hand axe 29] 0,893 
all Cypners, they fignifie neither 31 | 8,376 
pence. nor fartbings, ſo is the total 6] 1,208 
of this Addition 103 /. 8 ;. 04. — | 

That the manner of working may 103 | 4.000 
'appear more plain, I will give you... - 


another 
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artother ſhorr Example as difficult as I cartinvent, 
which 1 performed by a Scale 'of- Wood but of 8 
inches long. Let the ſamso'be a4ded together, be 
theſe following: ” we South: | 


Rt Boi EE Ut Ir 
- ts Ber. 
z30/7"-:6:-( 0: 

CTR0 9H: 7 7H -55 55g 


——_—— ——— — 


| | 170g! g 4 799%, 


—Eirft ſet dow your ſeveral ſams of . 33.2) <— 
pounds one under- another as before, 159" -: 
and. draw a line by the fide/ofthem, 2 7 

and another under them, So will they —— 
ſtan as here you Tee. 0 BirhSe] n 

x." Your ſums of' pounds beingthas orderly pla- 
cedand lines drawn; repair to: your: Scale and iecing 
your firſt number-of ſhillings, pence and farthings 
15175, 44. 1 +. tor your 17 5. ſet down $ Decades 
which 1s x6 ;.'with a comma after it, then will there 
reſt to be ſet dowti 1 5.4 d. 19.0rt6 4d. x g; which 
if you' ſeek in yoar ſcale of mohey, you ſhall find to 
ftand -againſt it 911the ſcale of 1000 this mimber 
677, which is the Decimal of rs. 44. I g.”” 

* 2; Your ſecond number of ſhillings, pence and 
farthings 1s 6.5. 84.'T 9, for Your 6 5. ſetdown 3 
A*cades,which 13'6 5.and ther; there will remain $4. 
r 4. which if youfeek in yout {cale' of money; you 
ſhalt find toſtand againſt it 1n the fcale of x600'this 
fnber.. 344, which is the decimal of'$ 4, 1'g. / 

- ,3+ Your third numberof ſhillings, pence; and 

; farthings, 


Www 


| 
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farthings; is 5 s. 3 d. 3.9» for-your 5. ;. ſet down 2 


. decades, which is 4s. with a comma after ir, then 


will there re(t to be ſet down I 5.34. 39.0r Is d; 
g. which if you-ſeek in your ſcale of -money, you 
hl find toſtand againſt ut in the 
ſcale- of 1000, this inumber .656,  /. 5 
which s- the-Decimab of 15 d. 34. .. 33218677 
or1.c. 3 d:3 q. and the three ſums 2 59ſg,344: 
to. be added together -will ftand as -+2179j2,656'; 
here you ſee, Id ST ATE _- 
Theſe ſums being added together 70914,677 
according to the rule for Addition 
of Decimals, you ſhall find the ſum of them to be 
70914,677, now to know what this is in money, 
take notice that the 799 which ſtands to the left 
hand of the down right line are 709 pounds, and the 
figure 4, which ſtands between the down right line 
and the comma, are 4 decades or's z, bat (becauſe 
the firſt fgare nextatter the comma isabove 5, viz. 
6) youmutt add rs, to the 4 decades, making them 
9s; thenwill there remain 177, wherefore.if you 
lookin the ſcale of 1000 for 177, you ſhall find 
againſt it nn the ſcale of Money 4 4. 1 9, Sos the 
whole ſam of this Addition 7097. 9 5. 44. 1 9.48 
by thepreceding work doth appear. 


————_— 


E@ Heie note, that when you had fet down your 


709. 4 decades or $ ,, there remained beyond 


the comma 677, which if you had ſorght un your 
ſcale of 1900, you ſhould have.found againſt it 
in the ſcale of Money 15 4.14.01, 34. 19. 
(which 1s all one) as before,for it appeareth plain- 
ly by-the Scile that'500 in the line-of 7000 18 C- 
qual to one ſhilling, Y 2 | 


., . 
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\ I might proceed farther in giving you Examples 
in eight and Meaſure anſwerable to the Scales, 
burthat would only make the Reader ſpend his time 
to little purpoſe, for being before acquainted with 
Decimal Arithmetick, and (as by this time I ſappoſe 
he is) with Numeration upon the Scales, he cannot 
be deficient in the applying of the other Scales of 
Weight and Meaſure to the ſame purpoſe for which 
they were contrived, I having ſolargely exemplified 
the uſe of the Sca/s-0f Aſoney. 


| 


=_ - m— _ —_— "On" — 
» 


SubſtraQion. 


HEſtrafion (as hath been before ſaid) is the ta- 

king one or more ſmaller ſums out of one greater 
I ſhall only give you an Example or two, as I have 
taken the numbers from a Scale. 


l— _— —_— 


Example. 


Delivered to a Gold-ſmith of old Plate 297 ovunces 
13 peny-weight, 19 grains. * 

Received of the ſame Gold-ſmith firft 165 ounces, 
II peny-weight and 7 grains, and after thas receiv- 
ed ef the ſame Gold-ſmith 3% ounces 19 peny-meight 
and 23 graints what plate remains in the Goid- 
ſwmitbs bandi?r 

Take -your-Numbers out of the Scale of Troy 
weight, and ſet them down as here you ſee. 

| ounces 
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| ounces 

Delivered | 29716,896 
Received firff 1655 646 
Receiurd mere {1} |: 329,979 
Received in all © Ig8l5,625 

Xefbs in the Gold-[miths bands 99l1,271 

or 
; ounces | peny-m.. gr. 
99 2  \ 13 


Then add the ſeveral weights of Plate received; 
rogther, and they make I9815,625,o0r 198 ounces 
11. peny-weight, 6-grains, which-if you ſubſtrat 
from 29716,896, or 257 ounces, 13 peny-weight 
19$:ains, which was the quantity of plate delivered 
there will remain 9911,271; or 99 ounces, 2 peny- 
weight, 13 grains, and ſo much plate is fill .1n the 
Go/d-ſmith; hand. And let thus- much ſuffice for 
Sulſtrattion. | | 

Nov we ſhould proceed to Afuitiplication arid 
Diviſion, but when the -numbers are taken 


* from the Scale and ſet down, the manner of working 


doth not at all differ from AMs/tip/ication and Diwvi=- 


ron of Decimal; before taught. But that we are now a 


treating of /nſ{r»mexntal Arithmetick (becauſe I will 
not alter the method before uſed, in the firſt and ſe- 
cond parts of this Book ; ) I will therefore here 
ſhery you how /ſu/tip/ication, Diviſion and the Ex- 
trafton of the Square and Cube Roots, May be Inſtra® 
mintaly performed by Reds, commonly called Ne- 
peir; Bones, ; | d 4s Mul= 
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£2.24: pers Bones. 


_ — 


-Multjplication-of.\(4- 


M {[tiplication and Diviſion are accounted the 
hardeſt part&of 4 algar Arithmetick : but by 
the Invention ofthe Right Honorable Fohn Lord 
Nepeir Baron of MHerciſton in Scos/and, they are 
both of them! madevery eafie, and more certainthen 
inthe ordirary way, the memorynot being charged 
at all, but as'in\;4ddiion and-Subftrattion; what;this 
Artifice is, is'ſhewved by himfelt 1n tis Treatiſe-of 
Rabdslogiay as alſo in a ſhort Trextiſe of their; Con- 
frgRtion and'Uſe by me lately Publiſhed, |Entitu- 
led, The Are of Numbring.by Speaking of Rods; and 
therefor& it wiltmar:be neceſſary here to make-any-. 
large diſcourſe of them, it ſhall be ſufficient bere; 
obly.ro-give you 4deſcriptiorot them,' and how to 
aſerthem; £1--.246) 183% 

» Theſe Rods::or::Bones are nothing elſe, bat the 
ordinity - M7a/tip/toation Table, commonly , called. 
*y «wi his Table,'cut mtopiects, with Diepo- 
nal tines beryeenthefignes.of every produtt in fin- 1 
ot mu/tiplication';' as by the figure of them follow- 


v ' 

ugi6doth appear,” 
” ads 5. I 

,v \ . * , £ [is 2 5 | w by 

vi | + 14s + v .* ; 'Þ A. 


&? 
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A \ Figareo of the Bones, * n 
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The Wdnes4: e ohydly hide of fob pieces of Blah 
containing i-leng ont 2 inch and ,Z of an inch 
and in breadch 1g, 2 of an inch,/and in thickneſſe 
neer ,i of an inch. One ſet of theſe Bones confiſt- 
| ethof five pieces of Box, and are graduated.wit 
Diagonal 1mes and figures, as you ſee here in th 
feare of them. On one of the five pieces there is 0} 
' and 9, the © being on one fide of the Wood, and tha 
9 on the other (ide, another 1 and $, the thirl 2aud 
7,the fourth 2 and 6, the fifth 4 an” 5. Noy theſe 


_ 
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uſe, for Fe cannot well bave lefſe then fix ſets of 
bo 


is antes and-fo ey are fyally 


| I © No fame ED with tho? 


res opted ths vi he vine « Digit,"r>a, 
This boards called 2 Tabelec, | 
when the bones are laid theie- 


Kone See xhef= 


[2 oy --The Care &- 
= | the TEvHew: : 


lafirumental Arithwetich. | 329 
.- Now-theſt \Bones thus; ordered and -Fabellated 
do not only give you the product of every fingle Di» 
git, muleplied-by, it ſelf, « __—_— of 'the —_— 

ur the ſeveral products all e 9 Digits together, 

by every of the. 9 Digits+as if it were demanded 
bow much-12 34567 89, will amount nrito, being 
multiphed by 6, in this Table it will be found tobe 
742740734; for the. produR of 9 multiplied by 6 
54, the firtt 6gure Yhereof towards the rightthand 
viz... 4 18 placed under the Diagonal line, and 5 be- 
ing un the place of tens is-placed above it, again 8 
mualtiplyed by 61s 48, the firſt figure whereof -to- 
wards the right hand, #iz. $. is placed under the 
Diagpnal line as, in the other produ@, and theſe 2 
figures -5 in the upper part -of- the former produR, 
and 8 in the lower part of this muſt be added roge- 
ther, and being ſo they make 1 3, therefore next un- 
to'4 1n._the fir{t- prodaR, I fet down 3, and carry 1 
t6 4 the figure placed above the Diagonal in this ſe- 
cond produQ, which together with the lower figure 
in the next. produR, viz... do make 7, far 4 and 1 
that I carried is 5 and 2 the figure under the Dia- 
gonal in the next produGt are-7, and ſq the 3 firſt 
figures of this product towards the hand are 7 34, in 
like manner muſt the figures remaining between the 
Diagoaals be added together, and their ſum if it a- 
mount not to ten, muſt be ſet down in his propec 
place, but if they make juſt 10, or exceed ten, ſer 
down the overplus, and carry the ten in mind to the 
next figures betiveen the Diagonals as in the laſt 
produ&t ; So likewiſe in that which follows, 4 and 
6 the figures between the Diagonals being 10, I ſet 


down a Cypher, and carry one to the next figures, 
Fhich 
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whithare3 and 0,- now 3iadd x :that I: catried-Is 4, 
and 4/and 0 15 4 Rilly/and therefore next to the Cy- 
pher:{ſerdown 4 in'the paper ; the figures in the 
next Dugoral are 3/and-4, that 1s 7 whetefore I ſet 
down 711 the papet; the jigztare'2'and 8 thatis 10 
therefors] fer down dvitr the paper andicarry 1,\th&® } 
nextate rand 2 which with t that I cartied-make 4, 
therefore I'ſet down4in-the paper, the laſt ate I 
and 6 which make-7pandfo - laſt. the whole produ&t 
of I 23456789 mu! by'6 18 7407407 34- - 
- Now as' the nar. hd Table this ordered 
doth give the produ& of 41 the 9 Digits placed or- 
deriydyavery of the 9 Digits, ſo beingeut in pieces 
or flips; atid having many of them made'in Paſt- 
board"ot Wood, any-other iſum may be placed on 
the Tabellat, and the ſeveral produdts* thereof by 
every of theg Dipits will be found inthe Tike man- 
ner'; Thus if it werexequired to multiply this'num- 
ber 5767: dy every of th&9-digits, placing the Rods 
which have*theſe figures" the rop orderly as they 
are 1n the:f0llowing Figure, the Produ&iof 5767 by 
3 will be found to be'r7301; the produdt thereofby! 
81s 462365 and foforany other. | 
Rx 16D LEO3GY 
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Alſo if it were required to multiply 
5 767 by 749, the produ@ of 5757 dy" 
9 1s 51903, and the produdt thereof 


+ 


331 


$767 
749 


by 4 is 23968; and the proght by RP"; tba 


40369, and'theſe produRts” being Tet 
down and af{ded together, as 21 ordi- 


$1903 
23068 


nary. Maltiplication, the, progudt , of . 49369 > 


£767 multiplied by 749. will be ,4- 


319483, as. by the operation. an tas © 4 


margine it doth appear. 


, | 


319483 


Sf 1 w 


Nivhon 
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pa Fel. 
V4 
AK 


Lens 4 23068 


W444 A} 49369 
£ for 


FF”, 
FLEA 51903 


© © ww & wm + _w 


Diviſion by the Rods. 


E Et it be requited ts divide 43 19483 by 5767 
placing this Diviſct on'the Tabelatz as was di- 
rected” for 1{s/tip/icati'z, the produdts of -your 
. Diviſor by every of the 9 Dignrs 18 given you;-and 
may bededuQed from the Dividerd, as been alrea- 
dy ſheved, and according to the Rules there deli- 
vered, I ask hov often is 5767 in 43194, and rhe 
. anſwer by my Table is 7 times, and therefore I ſub- 
ſtrat 40369 the produRt of 5767 by 7 from 43194 

and 
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and thererefts 2825, which with the next figure in 
the Dividend, viz» 8,18 28258, in which I fird 
5767 to be conteined 4 times: and therefore I ſub- 
rat 2 3068 \he product of 5767 by 4 from 28258, 
and there refts 5190, Which with the next figure in 
the Dividend, viz. 3, is 51993, in which I find 
6766 to be conteined nine times, and therefore I 


Dividend Qwotiens 
Diviſor 5757) 4319483 (749 - 
. 49369 _ S,bſh, 


28258 Remain 

23068 Subſt. 
51903 Remain 
51903 Subſt. 


—— — 


©0000 Remain. 


{abſtra& 51903 the produR of 5767 by g, from 
51903 the remaining figures of the Dividend, and 
there reſteth nothing, and therefore the quotient is 
749, as by the operation it dotn appear. 

And-thtis may you do with any other ſum (having 
a competent number of Boxes or Rods ready for the 
work) without any charge tothe memory, which in 
other wayes carnot be avoided, and by reaſon of 
which many miſtakes may happen, which are in this 
prevented. Alſo by the Bones there is this commo- 
dity, that when it is doubtful what figure to ſet in 
the Quotient, the Bones will certainly dire& you, 
ſo that you caunot pollibly miſtake. | 


Theſe 
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Theſe Rods, or Bones (as they are commonly cal- 
led) are of excellent uſe in extrafting the Square 
and Cube Koots, To peiform which by Vulgar A+ 
rithmetick, already raught 3n the firſt-part of this 
Book; and therefore I ſhall not infilt upoo it in this 
place, but' refer the Reader to my foremettioned 
Treatiſe,which (hews both the Fabrick-and # ſe of 
theſe Rods or Bones, not only in Anltiplication and 
Diviſion, out 1n the-Extrattion of the Square and 
Cube Koots, Which Treatiſe 1s entituled; The Ar: 
of Numbering by ſpeaking Rods. 

Having done with the four Species of Arithme- 
.* tick in this Inſtrumental way, I ſhould now proced 
to the Golden Rale of Three, and conſequently to 
the other Rules of Arirfwerich, but having in the 
former parts of this'Book” performed that already, 


 Sþoth in whole numbers; Fraitions, and Decimals, 1 


ſhall only give you an'Example in the moſt nece(- 
ſary Rules, and (o conclude this third Part. 

But before I ceaſe ſpeaking farther of /zſfr»m-1- 
tet practices, (although I have already taught how 
to Extratt the Square and Cybe Roots by Y'ulgar 
Arithmetickn this Book, and by Wapeirs Bones in 
the before recited Treatiſe, yet to make this [nſtru- 
wental/ part the more compleat, I ſhall here by a 
new Artifice ſhe, 


}, 
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15 How.to find the Square a5 

or Cube Root ©. any 
| NWN amber. And %l 


a 2/ 

2, Any Root being given, Z/ 
to find the Square or #4 
the Cube number of that #4/. 
Root. k 0M 


) And both theſe by in{p+&ion onely, without MW 
help of either Pex, Compaſſes, or any other FP _ 
| | azbf 


ftien, 


For the effeing hereof, there is now inferfed, 
among the forementioned Decimat Scales Of Afo- 
ney, Weight, HAeaſnre, &c. namely, between the 
Scales of Aveirdupors little weight , ard-that of Dry 
Meaſures, Two other Sra/es, One having Written 
at the þ2ginaing thereof the word Square, and to 
the other there 1s added the word C ube,and between 
) them, there is a third line, whick hath yvritten up- 
on it, the word Roor. Andby theſe thiee Scales 
thus united, the Square and Cabe Roots of any num- 
ber may be extracted by inſpeAion onely. 'For 

If you find any number whoſe Sqxare Root you 
| cequice, in the Line or Scale Of Squares, night 
avant 
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\ , agaitftit, inthe Zine of Roos, you ſhall have the 
2», Square Root of tharnumber. Thus, __ . 
I If the wtember 64 'wort yiven, and # were requis 
—— v red to find the Square Root thereof. 
Find the given 41mmber 64, upon the Line or 
Scale of Squares (Which you may do atthe letter a) þ 
\ - andright againſt it, inthe Scale of Reogs Rands the 
..*-. figure, which ſhes, that 8 is the Square Roor 
\-. of 64. , Andin the ſame manner youmay find the 


% 
: & 


Square Root of any other number. 
4, a » I © 4 C9? 
\ [cz] |S, 

A pe - the out: the Scale 
I»: : 6 | of Sqawares,16109 Roots 

ts For againſt 1-4 P you. ſhall < 5 >Which is the 

8 | 16 find 4 | Square Root 

; 9| 3 thereof. 
S* 0s | 


* + Jnlikemanner, 
> If the namber 64 were given, and it were requi- 
red to find the Cube Root thereof. 

Find the given number 64 in the Sca/e of Cyber 
(which you may do, by counting the ſame number 
between the ſecond and third figaresof 1 upon the 
Scale at the letter b) and right againſt it,in the Line 
or Sca/e of Roots Rands the figure:q, which ſhews, 
that 41s the Cube Roe of 64. And 1n the ſame 
manner you may find the Cabs Ro9z of any other f 
number. 


) | Fox 
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P 5720. Af he Scale 
494 343 [te Scale[7] x; Roots 
For againſt < z16Jot Cides, 16} bich 18 the 
= I25 P you ſhall. 5 > | 

641 find ** V1 Cube Root 
27 | thereot. 
a - 2). 


And by this Artifice, rot onely the Roors of direct 
Square and Cube numbers may be found but 1n 
numbers, that be not direRly Square or Cabe, 
the Frafion part of the Root 15 nearly diſco- 
vered alſo. | 
' I have hitherto given you Examples in ſuch 

Square and Cabe numbers, as are common and fa- 

Mmuliar, and that any man may compute almoſt by 

memory ; but by theſe the demonſtration of the Ar- 

tifice is diſcovered, the Lines of Squares and Cabes 
being onely Square and Cube numbers transferred to 

Lines. .And now let us proceed to greater Num- 

bers. Ard 


1. For the 
$0 VARE ROOT. 


To the Extrajnn of a Square Root, it 19 uſual to 
ſet 2 Prick under the firſt figure, the third, the fifth 
the ſeventh, and' ſo forwards, beginning from the 
right hand towards the lefr., And as many pricks-29 
fall under the Sqzare namber givenz Of fo many f3- 


L gures 


338 Ipfiruntental Avithmetich, 
oures ivill the-Roor of that number canfiſt ; So that 
if the number given be leſs then 100, the Roce ſhall 
be onely of one figue, if leflg then 1 0000, it ſhall 
be but twofigurges, if leſle then 10000068, it ſhall 
be thee fig of and ſo forward 6 agg 

Hencet 1s, [That the Line or Scale of Squares is 

divided firftintq 100 parts, and if thenumber pi- 
ven be greater then 100, the firſt diyifion (which is 
| the place where the firſt figure of 1 tandeth, and 
which before did Genifie One,) muſt now fignifie 
100, and the whole line ſhall be xocoo , If 
* farther ,, the number' be greater then 10000 , 
you muſt count or efteem the fiſt figure of 1 
to be 10000, and then will the whole line be 
Ico0000 parts ; and if this be too little to expreſs 
the. number giver, you may proceed farther, and 
call the firſt 1. 1000000, and ſo increaſe the Line 
x00 times more ; bat this 18 ſufficient. 

\ Thus when any Square number 1s given, if you 
ſet it doin, and prick it, (or imagine it ſo to be) 
If the laſt prick to the Jefc hand ſhall fall under the 
laſt figure, (which will alwayes be when the figures 
in the given number be odd) you muſt find all ſuch 
numbers upon the line, 'beriveen the two figures ot 
1. But if the laſt prick hall fall under the 
laſt figure bit one of the given number, (which it 
wilt alwayes do, when the figures of the number g1- 
ven are even) then you muſt find the number given 
in the line of Squares, between the ſecond figure of 
x and 10 at the end of the line. 

This. being confidered, find the number given, 
whoſe Square Root- is required in its propet place 
upon the Line of Squares, and againſt it in the "_ 
| 0 


. 
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o Roots you ſhall hfe its Square Rove deſired, 


| 36 
The Square 3369 will be found A 
Roox of J2600 to be 60 


And in this manner may the neareft Root of any 
namber not exaQtly Square be obtained. For 


123 - Jwillbe 25 
The neareſt J7259 found ” 
Root of Y72500 ( to be 269 
72.5000 about 851 


' And thus on the contrary, a Number maybe 
Squared, a8 may partly appear by what hath been 
before delivered, for if you find the Roe inthe 
Scale of Roots, you have its Syuare inthe line of _ 


Sqnaress and ſo, 


2 
; 8, in the Scale "ah 
Againſt 269 of Roots,you 72500 
$51 (hall find 725000 


Thus much for the Square Root, Now 


Pl 


7 2 : 1, For 
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2. For the 
CUOBEROOT..: 


" mn the Firrafion of the Cube Roet/ it 13 uſual to 
ſet pricks under the firſt fizure,” the fourth, the ſe- 
uenth, the tenth, and ſoon, pricking alwayes the 
third figure fiom the right hand cowards the left. 
And as many pricks as fall under the Cubick number 
eiven,ſo many figures ſhall be. inthe Roox, So that 
if the anir'e. 5, eleſs then,x000, the Root 
ſhall conſfiR, onely of one” figure, If leſs'then 
I 000000, it ſhall be onely two figures ; if it be 
above 1000Co0o, and leſs thei 2000000000, it 
will be onely three figures, 

Hence it-is, That the Zinref Cubes isdivided 
firſt into 1000 parts; And f the number given be 
oreater then 1 000, the firlt figures of 2 (which be- 
fore did fignifie onely. One). mult now fignifie 
1000, and the ſecond figures of 1, muſt now fg- 
nify 10000, and the third 1, muft fignifie 200000, 
and the” whole line muſt be eſteemed .. to be 
1000090, Farther, If the-number given be grea- 
tet then 1000000, the firſt 1, muſt fgnify 
Ioo6000, the. ſecond 10000000, the thir 
100000000, and the whole line 1000000000 
parts. - And if theſe be yer too little, you may pro- 
ceed farther, but let theſe ſufhce. 

Thus when any Cube number 1s given, if you 
ſet it doivn, ahd prick it ; Jf the laſt prick to = 

a eft 
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"teft hand ſhall fall nnder the laſt figure, the number 
\ ſhalt be reckoned between the firſt a1d ſecond hi- 
\{gares of 1, andthe fir figure of the Rootſhall' be 


alwayes either 1 or 2 It the laſt prick fall 
under the laſt figure but one, the number give: muſt 
be reckoned between the ſecond and third gares 


»of rand the firſt figures of the Root thall alwayes 
- þe either 2, 3, or 4,—— Bart if rhe faft prick fhall 


fall under the laſt figure bur two, theft the* number 
given'muft be reckoned between thie third figure'6f 
I, and Fo atthe'tnd of the Line, + * * On 
This being conſidered, find the number given, 
whoſe Cube Rove isdefired, ih the fproper Sedtion 
upon the Line, ar Scaly of Cubes, and right againſtac \ 
in the Sca/e of Roots; you fhall kayehits C eKibe 


defired. Thus 7 | ict | 

349 8490000 | 

| Ne 729929 of will bea© 
$49 | The Cabe 84900000 | Ela 0439 


849 |-Root ” 84900c000\pÞe about ( 947 


' "And thelikeof any other, © © | 
On the Contfaty, a number may be Cubed ; for 

if you find the number in the line of Rygrs, you (hall 
have the Cube thereof Tight again[t'it in the Sza/e 
of Cubes, giving the trite denomination to the 
Cube, according as: the part of tht Line againft 
which the Rooz ſtandeth doth require, ES 
Thus have you by this Inftramental way of wor- 
king theſe things which inthe otdinary courſe ars 
molt hard and mtricate, rendred very famuluay and 
eafic ; And although at all times yoa do not make 
L 2 uſe 
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uſe of them, yet they are ey belps tg confirm 
you jn . your working without the tedious Way of 
oving by reverſe working, And here by the way | 

muſt 
Advertiſe. 


That the forementioned Decima! Scales, and 
theſe Lines of the Square and Cube Roors are made 
in Silver, Braſs or Wood, by Mr. walter Hayes at 
the Cro e-Doggers in Moor-Fields, who alſo ma- 
keth all ſorts of Mathematical Inſtruments. 


Example in the Rule of 
Three Direct. 


F* 37 Ell: and « half of linnen Cloth, cofs 24 1. 
7 8. 9d. what (hall283 Ell; and an half coft ? 


Firſt, ſet down your 37 Ells, then it you look in 
your Scale for your half Ell,. you ſhall find it to 
ſtand againſt 500.19 the Scale of 1000, which: 500 
may be called 5 onely, for the two Cyphers may be 
ozutted, Then-ſet _ your 24 7. and for your 
7 ſet down 3 decads, which is 6 5. and look in your 
Scale forthe Decimal of 1 5.. 9.4. Which you ſhall 
find to be 875 , Laſtly, ſet down your 183 Ells, 
and for your half Ell ſet doin 5 as before, ſo will 
your numbers fland thus, | 


Ells 
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Ell; . Hl. Ells 
It 37.5 coſt 24.3875 , what 183. 5 
183.5 


| I219371 
731625 
19519000 


243575 


4475-10625 
375) 4475-10625 (1 39.3361 


575 (On = Gs $4. 2 9.92% 
725 


——— 


375 
5Ol 
3375 


1260 


7 4 Your 
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Your numbers thus taken out of your Scale, and 
placed as here;you ſec,z if you multiply the ſecond 
and third together, you ſhall find the produt of that 
multiplication to be 4475.10625, which divided 
by the firſt number 37.5,-gweth in the quotient 
119.3361, which 1s 119 pounds, 3 decads, or 6 
ſhillings, and 361, which reduced by the Scale, 
viveth 8 pence 2 farthings, and ſamething more, 


— ” ——_ 
— 
k.a_ — A 


Example inthe Rule of 
[Three Reverſe. 


F when the price of a Quarter of Whaat i 1 li. 
58. 6d. the peny white loaf ſhall weigh 12 ounces 
-IG peny weight ; 1 demand what the peny white loaf 
ſhall meigh, when the price of the Quarter of Wheat 
#&7$.6d? ph 


If you place your numbers according to the te- 
nor of the Queſtion, they will Rand as followeth. 


li.' s. d. "ON. pw. 5. d. 
J=— j—6—— 12—16—7—6 


But being taken out of the Scales of Money and 
Troy Weight, they will Rtand thus, 


ll 
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{ 4 ounces FT: 
EF ET ml, nm 37S 
[4 1t#\/'x2,8 gf ITT 24 
oi opomuppay =_ = 
10200 4.3751 16:3200(235 
' 2550 phe Or 
I275 | | 
| I5S0O ounces we 
— — 1320 43—Ig,%. 
16,3200 —— 
F wo - TI25 
I950 
H—_— c_— 
_ 2375 
75 


Here if yon multiply 1,275 which is the Deci- 
mal of x /i. 5 5. 6d. by 12.8 which is the Decimal 
of 12 ounces I6 peny weight, you ſhall find the 
product of that multiplication to be x6.3200,which 
being d:vided by .375, which 1s the Decimal of 7 -. 
6 d. the quotient will be 43.5, which is the Deci- 
mal of 43 ounces, 10 peny weight 3 grains, and ſo 
much ought the peny whute loafe to weigh, when 
the quarter of Wheat is ſold for 7 5. 6 4. 


' Example 
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_— 


Exam le in the Double 
ule of I hree, 


FF 24 yards of Puff ff of three quarters broad, coſt 
1. 14 $. what ſhall 328 yards of the ſame ftuffe 


coſt being 5 pts broad. 


If you place your numbers according to the di- 
reRions of this Rule, ey will and thus, 


Jards quarttrs li. Fo yards 


If 24 of 3 coſt 414, w what ſhall 728 cotof5 


But if you take your-fraRtion nampers out of their 
Proper Scales, they will Rand thus, 


yards quarters Fi yards quarters 
a ena. 1} ME 


'3Z 4.7 

£22 al ' 12296 
L312 

. T5416 


5 


7705.50 
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_ .. 72) 7708,050 (l05055 


—_— 
— 


— 


Tz *- 11" or 
508 i 3 S 
— [ OF— II 
504 
490 
360 
4909 
360 
40 


Firſt, multiply the two firſt numbers; as 24 and 
7 together, they make 72 for Diviſor,then multiply 
4.7, which 1s thz Decimal of 4 /. 14 s. by 32 8,and 
the Product 1s 15 416, which again multiplied by 5 
the laſt number giveth 77080, unto this ProduR, 
(that there may be a competent number of figures 
In the quotient,) I add myo Cyphers, making it 
7708000,which I divide by 72, and the quotient is 
I07.055, Which 15107 /,1 5. Id, and fo much 1s 
328 yards of tute worth, being 5 quarters broad, 


Example 
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6 - 
SS S——_ 
0" "OY 
DOTS = 
— _ — _- _ 


_ —_ 


Example in Barter. 


Wo Merchants having tio ſeveral Commodi- 

tiesy are willing to barter,or exchange the one 

with the other. The one bath Indigo, which 

be will ſell at 45. the pound, for ready money, but in 

Barter be will have 45. 9d. the pound ; the other 

Merchant hath Kerſies, mhich for ready money be 

will ſell for 3 8. 6d. the yard. Now the queſtion ts, 

at what price he muſt rate his Kerſies in Barter, to 
equalize the 9 d. advance upon the pound of Indige. 


If 4 5.in-Berter require 9d. what ſhall $5.69, 
require ? | 


Your numbers placed will Qatrd thus, 


Fo d. Ss d. 


” mm mn 


But being taken out of your Scale, they will 
Rand thus, 


Decad; 
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Decades ” "EM>- T's 


nn, JJ nnnmn=— L,75 


"wit OMNI | | . 
| 1875 
2625 | 
375 


——————— 


2) 656125 (.328 


| | I6 


Say then by the Rule of Three DireR, If 2 de- 
cads or 4 s. in Barter require .375, Which is the 
Decimal of 9 4. what ſhall 1.57 require ? which is 
the Decimal of 3 5.6 4. ad 

Firſt, multiply .375 by 1.75 , the produQ is 
65625, but being it is a fraRion, I cut off the two 
laſt figures, becauſe we require onely three figures 
in the quotient, which divided by 2, giveth.in the - 

quotient ,328, which is the Decimal of 7 4.34 

this 7 d. 3 9. added to this 3 s. 6 4, maketh 4 ſhul= 
| lings x peny 3 farthings, and ſo much ought he to 
rate his Kerſies at by the yard in Barter to ſave him- 
ſelf harmleſs, 


Example 
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_ Example in Fellowſhip. 


Hree Perſons A,B, and C.bought 4000 Sheep, 

which coſt 483 li. 68. 8d. of which money A. 
paid 203 li. B. paid 165 li. 65. 8d. and C. paid 
I14li.11 5, 


Firſt, ſay by the Rule of Three Duc. 


1 If 483 i, 65s. 84. buy 4000 ſheep, how 
many (heep ſhall 203 }. (which is A. ſhare) buy ? 
Anſmer 1680. 


> Say, if 483 /j.6 5. 6 d. buy 4000 ſheep,how 
many ſheep ſhall 165 /i, 15 5. 8d. (which is B. 
ſhare) buy ? Anſwer 1372. 

3 Say again,if 483 /i. 6 ;. 8d. buy 4000 ſheep, 
haw many ſheep ſhall 114 /j, 11 5. (which is C. 
ſhare) buy? Anſwer 918. | 


Your numbers being taken ont of your Scale, 


proceed as followeth, 


j Firit | 
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Firft for A. 
ti. ſheep li. 
If 483-3333 Fxy 4900, mbar 103 
4000 
$120c0 


433.3333) $120000000 (1689 


| ENS 


—————— 


4333333 
32566670 


28999998 
335666720 


38666664 
©O000560 


Secondly for B, 


li. ſheep /t, 
433.333 3-———4000S——165,7833 
4000 
6631333000 


« 483.3337 


\ 
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| 483.3333) ao! = hopes (1372 


4333333 
"7979990 


i 


— 4 


14499999 | 
34800010 


A—— 


33833331 
_ 9666790 


_ " — 


9666666 
I24 


Thirdly for C. | 
{ls : ſheep li. 


433.333 3—4000——114.55 
4000 


45 8200.00 


433.3333) 45 82000000 (94% 


C———— 
— 


43499997 
23200030 


_—cJ.. 


—_— 
—— 


19333332 
_ 38666980 


© ——— 


_ 


_— 


— 


38666664. 
* 316 
The 
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T be manner of Work. 


For A, multiply 203 /, (which is A, ſhare) by 
4000 (which is the number of ſheep bought) and 
the product is 812000, which' number thould be 
divided by 483.3333, but being it is greater then 
81200, I therefore add four Cyphers thereto, that 
I may have four figures in the quotient,and it makes 
8120000000, Which divided by 483.3333 giveth 
n the quotient 1680, and ſo many ſheep belong to 


2 ForB, multiply 165.7833 (which is the De- 
cimal of B. ſhare) by 4000, (the number of ſheep 
bought) and it produceth 6631332000, which di- 
vided by 483.3333, giveth inthe quotient 1372 
and ſo many ſheep belong to B. 

3 For C, multiply 114.55, (whick is the De- 
cimal of C. ſhare) by 4000, (the number of ſheep 
bought) it produceth 45 820000, which number 
ſhould be divided by 483.3333, Þut being it 1s not 
large enongh to give figures enough in the quo- 
tient, I therefore add two Cyphers , making it 
45 82000000, which divided by 483-333 3,giveth 
4 the quotieat 948, and ſo many ſheep ought C, to 

ave. 

Now for proof, if you add the A | 1680 
number of ſheep that A,B.and C. B | 1392 
ſhould ſeverally have, you ſhall C]{ 948 
find them in all to make 400 ——— 
which demonſtrates the Wotk to | 4908 
be true, 
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* Examplesin Loſſe 
and Gain. 


J* one yard of _ coſt 68, Bd, and I ſell the 
ſame again for 85, 6 d. what ſhall I gain in 
{aying out 100 11, upon ſuch a Commodity ? 


Take the difference between the price that your 
Commodity coft, and the price for which you ſell 
4t, that is, 1n this n—_— the difference between 
6 5.84. and > 5.64, which is I s, 10d ,then fay by 
the Rule of Three Dire. 


If6;. $4. gain 15, 10d, what will 100 /i, 
ain ? 


If you place your numbers. according to the 
Rule of Three DireR, as they are here given, they 
will Rand thus, 


i'd. 5, th li. 


6 8&———1 I10——1Gc0 


But being taken out, of your Scale and placed, 
they will Rand as followeth. 


63333 
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[ s. hi. 
2333 —q—— oo 
ts 1 00 


M— 


$3333) 42500 | os (127.5. 


Your numbers being. placed , multiply .425, 
which is the Decimal of 1 5.104.by 100 /}. andthe 
Produd is 42500, to which I add two Cypliers 
(that I may have a competent number of figures un 
the _— and it makes 42500100, which divi- 
ded by .3333 the decimal of 6 5, $4. giveth inthe 
quotient 127.5, which is 127 /j. 5 livers Or IO 5s. 
ſo there is 17 /j, 105, gained in laying out of 
I0O /i. 

I will here prove this queſtion by the converſe. 

If by one yard of Stuffe which tt ſold for 88, 6d; 
there nas gained 27 li. 10S. in laying ont of 109 11, 
I demand what the ſaid ſtuffe coſt a yard at the firſt 
hand ? © Aa 3 Adde 


$ 
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Add 1eo 1. and 27 /. 10 y. together, and they 


make I27 4. 1@ 5, Then ſay by the Rule of Three 
DueR, . - -; "B{48 | 


If 12711. 10 5, give x00). what ſhall 8 ;, 6 d. 
e1Ve ? "ASH kf 


Take your numbers out of your Scale, and 
them as here you ſee, : FOE 


SEEDERS 


If 127.5 giveſioo,what 425 : 
127.5) 4250910 (3333 


3825 
42 50' 
3825 
- 4250 


Here if you multiply 425, which 4s the Deci- 
mal of 8 :. 64,,by 100, you-ſhall have 42560, to 
which if you add a Cypher, you make it 42500.0, 
this number being divided by 127,5; whichas the 
Decimal: of-127 /i. To x. Swe in the quotient 
' 3333, andif'you had added more Cyphers tothe 
Dividend, you ſhould have had ;more threes n the 
quotient, and no.@her figures, but theſe four threes 
are enongh; and are a Decimal fraction repreſenting 
6'5/8d.-and ſo much did the yard of Stuffe colt at 
thefirſt hand; 
- Exawples 
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Examples in: Loſs & Gain 
upon Time wrought 
by the Double Rule of 
'Fhr CC. 


F one Ell of Lockgram cofÞ me 25. 81. ready 
money, and [ [ell the ſame again for 3 5. T0 d. 
the El! to be paid at the expiration of three 

woneths ; I demand what I ſhall gain in 12 moneths, 
laying out 100 Ii, upon that Commodity. 


This and ſuch like queſtions, although they may 
be wrought by the Rule of Three Dire&, at two 
operations, yet they are beſt performed by the 
Double Rule of Three compounded of five nam- 
ders, wherefore the queftion may be thas ſtared, 

It 2 5. 8d. in three moneths, gain 2 d. what 
ſhall too /;. gain in 11 moneths ? 

If you take your numbers our of your ſcale, and 
place them according as was direfted in the firſt 


part of this Book, you ſhall find them to ſtand 
thus, WES 
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= a: li - mon, 
If 1.333 in 3 gain. 83, what (hall LOO gain in 12 
W->:- Io0 | 
3.999 38300 
IZ 


16600 
8300 


— — — _—_ 


3.999) 99600 (15 fere 
7998 
I 9620 


——— 


19995 
37S 


Your numbers _ placed according to the te- 
nor of the queſtion, if you multiply 1.333, which 
15 the Decimal of 2 5. 84. by 3 moneths, the pro- 
du&t will be 3.999, which muſt be your Diviſor, 
then multiply .83, which is the Decimal of 2 4. by 
100 /i, and it makes ,8300, that again multiplied 
by 12 moneths, giveth for the produt 99600 
for your Dividend, wherefore if you divide 99600 
by 3999, it will give you in the quotient 25 al- 
moſt, which 15 25 /j. for the Decimal fration re- 
maining 1s ſo ſmall, that it wanteth not near a far- 
thing of 25 };. and therefore we call it 25 /j. _ 

- 0 


% 
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ſoit is exaRly, as you may try, if you reduce all 
the numbers to their leaſt denominations,' and york 
as is before taught in YVu/gar Arichmeticks 


I will prove this queſtion by the converſe, 


If one Ell of Lockeram coft me 2 S. $d. ready 
money, for wbat price ſhall T ſell the ſame again to 
be paid at the end of three moneths. So that I may 
gain25 li, in 100 li, for 12 moneths ? 


Sav by the Rule of Three DireR. 


Jf Tool. in 12 moneths gain 25 li. what ſhal! 
25, 38d. pain in 3 moneths ? 


If you take your numbers out of your Scale, and 
place them according to the Double Rule of Three, 
they will and as followeth. 
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hi. mi. li. f, #; Dp0ne 
I00—I2—25—1.333—-3 
I2 25 
20QO 6665 
I'00 2566 
1200 33325 
3 
1200) 99975 (.83 
9600 
3975 
3600 
375- 


Your numbers being thus placed, if you multi- 
ply 100 /;, by x2 moneths, you ſhall find the pro- 
dud to be 1200, which 1s your Diviſor, Then 
multiply 25 1;. by 1.333, Which is the Decimal of 
2 5. 84. and the produ6t thereof will be 33325, 
WHich maltjply again by 3, and the produ&t will be 
99975 tor your Dividend, this 99975 divided by 
1200, giveth inthe quotient . $3, which is the De- 
cimal of 2 4, which 2 4, added to2 5. 8 d. the price 
Which the Elf of Lockeram coſt , giveth 2 ;, Tod. 
and at that price muſt you ſell the ſame ar 3 
moneths time, ſo that you may gain 25 /i. in the 
I ©O /j, 1n 12 Moneths. 

I 


| 


| 


P "x - »& 
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'T might further proceed to ſhew you Examples 
in divers other Rules; As in Alligation, Poſitions 
&c. but thoſe Rules being already handied in the 
Firſt Part of this Buok, 1t will be eafie to apply 
them to the ſcales. And (as I intimated at the be- 
ginning of this Third Part,) that although I bave 
onely made choice of the eight Sca/es there menti- 
oned and deſcribed, yet it was eafie to contrive 
Scales for the Coins, Weights and Meaſares of other 
Comntries, and not onely fo, but when the value of 
the Money, Weight or Mea wre of one Coantry,and 
the Money, eight Ot Meaſure of another Country 
1s known, 1tis eafie to contrive two Scales, Which 
facing one another, ſhall immediately tell you how 
many Pounds in one place ſhall be equal to ſo many 
Crowns, or othes Coin in another place, but this I 
do onely intimate, that ſuch as are defirous, may fit 
themſelves with ſcales anſiverable to their mot ne- 
ceſlary occafions. And thus ſhall I conclude this 
third part, referring ſome things neceſfary to {ach a 
Work, to the Appendix following. 


The End of the Third Part, 
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T he Fonrth P art. 


"oe 
EE 


Have been alwayes of opinion, that the pra- 
© &tice of A/pebra ſhould not be entangled with 
oreatnumber of precepts : This Science is of 
1t ſelf dark enough, without adding unto it new 
obſcurity, by the confuſion of many different ope=. , 
rations. You have here an Abridgemenrt which hath 
pleaſed many of good judgements, and I hope, ſuch 
as will with attention read it, ſhall from thence re- 
ceive both ſatisf2Ction and profit, 

Iſhall in the firſt place ſet forth a Table of three 
rancks ; In the firft of which there is a progreſſion 
natural, of which the terms are diſpoſed in. that or- 
der, that immediately under them you have the Cof- 
fick CharaQters, of which they are Exponents, and 
in the loweſt Cell, a progreffion Geometrical, 
which beginning with an Unite, may be doubled, 
trebled, quadrupled, &c. we have for. the greater 
eaſe only doubled them, Obſerve then that R. 1s a 
Coffick CharaQer fignifying a Root, and that the 

Exponent 


| 
| 
| 
| 
| 
| 
| 
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Exponent thereof is marked above in the uppermoſt 
ranck, and C is the Coflick CharaRter of a Cube, 
whoſe _ IS 3, and {6 of thereft. I call thote 
ic 


terms, which are in the upper Cell, Exponents ; 
ſe they*expound the'Coflick CharaQers, and 
the Numbers of the Geametrical Progreſſidn which 
are below. Mark| ————— gr 
+ 2s pg 54 | 2 #5" 
ot ſpeaking,con-| & = EE » 22 = 
fide ilgent! ” Hrs =_ = — [EO & 
this Table 8 for | _&_!. _ JW _- 
the preſent con- | ,, S/ St 5 | © 
tent—your ſelffJ | & Tas | « 
with this, la BY | 
You may con- | © ſo 3848 
tinue this Table, | NN 7 
if you pleaſe, in- | * © |S 75 S 
finitely * in_ this] ——j-—&L PIs 
manner. Take] * 4+4@ =, | bad 
two nambers , | —_|_ £0 
which if you + | of b © 
multiply, * they | & 8 | FO 
will. produce $7" 
ſome Exponent, |" | © 3 | _ 
you ſhall pre- | Y EM 
ſently ſee what a | - = | 4 
chariQer is tobe | — —— 
ut under that} * © | ” Ol Bb 
ent. For| Sls & | 
ets. If you] ® | =2F22 | - 
would -kniw the [—_ ZN | 
charaQter of the Exponent 6, take the numbers 2 


and 3 (becauſe theſe multiplied together make 6) 
; En after 
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' after that add their charaRtep#Shich are Q and C, 
and you ſhall have Q C for the charaRter of the Ex- 
aent 6, In like By the charaRer of the Ex- 
onent $15 Q , becauſe under the exponents 
- and 4, hh Suliplica together —k_—_ 8,are 
contained the characters Qand Q Q, Allo the 
charaRer of the exponent 12 will be Q QC, be- 
cauſe x2 isa number produced by the multiplicati- 
on of 2 and 6, or of 3 and 4, | 
But if the exponent be a firſt pumber (that is to 
ſay, a number not produced by the multiplication of 
any two other) mark in what order it is after the 
exponent 5 , and call it ſurſolide ſecond, third, or 
\ fourth, &c. according to its ranck. The charaer 
of 5 is ſolid, of 7 ſolid ſecond, of 11 ſolid 3 : 
and ſo conſequently under ſach exponents as are 
fir numbers, under which» only are found ſuch 
ſolides, 


? 
: 


b— 
OO CO 


CHAP. I. 


The Alegorithm of Coſſick Numbers, /zmple, 
compounded, or diminiſhed, 


B Y the word A/egorithas, I mean all the opeta- 
tions comprehended under theſe tour kinds, ' 

Addition, Subſtrattion, Inultiplication, and Djvi- 
fon. By the word Cofſick /imple, I underſtand ſuch 

- as have not this +- (which fignifies'p/#s, nor this 
; — ſignifying, minus, expreſſed before them. On the 
other fide, by Nambers compoſed, are meant = as 
we 
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have the fign +, and by diminiſhed, ſich as have 
the fign —. Note ſuch ntmbers as have no ſign ex- 
preſſed, are fuppoſed to have this of +. 


Sect. I. Addition of ſimple C offick Numbers. 


All fmple coffick numbers are of the ſame deno- 
mination (that is to ſay, have'the ſame charaGer) or 
of different : If they be- of the ſame denomination, 
the Ano - - nb pd Arithmetick Ex- 
ample, 5" edwithz Q, makes 8 

If the "of different \imearts they muſt 
be added by the interpoſtion of the figure +, as 6 
R added to 4 Q makes 6 R + 4 Q 1n like man- 
ner 3 added to 4 R makes 3 + 4 R. 


Se, 2. Subtraction of Coſſick numbers. 


Either they are of the ſame, or different denomi- 
_ Nations : if of the ſame, you muſt ſubſtrabt as in or- 
dinary Arithmtick ; for example, 3 Q ſubltrated 


from 8-Q, there reſts 5 Q 

If of different, you muſt ſubſtraGt by the unterpo- 
ſition of the fign — as 6 R ſubtracted from 4 Q, 
there reſts 4 Q—6 R, ſo 3 C ſubſtrated from 66, 


there remains 66 — 3 C. 
Sect. 3., Multiplication of fmple Cofſick numbers. 


You muſt here have regard both to the abſolute 
number, and to the Coflick chara&ters : If there- 
fore a Coffick number be to be multiplied by an ad- 


ſolute, you muſt multiply the abſolute numbers, and 
unto 


wed. DBAs Bond 
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- unto the product give the ſame charaRer, as 5 R+ 


multiplied by 12 produce 60R, - 

But if you multiply Coffick numbers by Coflick, 
you maſt multiply the abſolute numbers together, 
and to the product give the CharaQer of that expo- 
nent, which is made by the addition of the expo- 
nents belonging unto the foreſaid Coflick characters, 
For example, 2 R multiplied by 3 'Q ntiake fix C, 
becauſe the exponent of Q is 2 added to one the 
exponent of R, make 3 the exponent of C, which in 
this reſpe& ought to be given to the product, In 


#* like manner 5 R multiplied 4 Cit makes 20 QQ_ 


for the reaſon above given, 
Sect. 4.Duv1fion of ſimple Coſſith numbers. 


The ſpeculation of this is marvellous. But the 
praQiice of it is by putting the Diviſor under the 
number to be divided, drawing between them a lit- 
tle ſmall line in manner of common Fractions. For 
example, 1 3 Qdivided by 7 R,the quotient is '33 
and 6 Q Q divided by 5 C the quotient is ©36. 


SeR. 5. Addition of numbers compoſed and dimi- 
niſhed. 


Some order is to be obſerved in this, in which the 
numbers are to be diſpoſed in ſuch manner, that 
thoſe that are of the ſame denomination muſt be put 


| right under one another, After you have done this 
if they have the ſarae ſign, they are added as in com- 


mon Arihmetick, and tothe produc give the ſame 
ſign, As for example, 7 Q— 4 C addedto 3 Q, 
—2C,theSumis 10 Q—6C, Bb Bat 


37 Algebra Brevis: 

-* Butif the numbers be of different Ggns, the leſ- 
ſer muſt be ſubſtraſted from the greater, and to the 
xefidae you mult give the figo of the greater num- 
ber as 6 Q+ 7 R added with 7 Q — 12 R,give 
for the Sum total x13 Q— 5 R. 


6Q+07R 6Q—o7R 
7Q—12R 7Q+12R 


Iz3Q—o5R I3QHo05R 


Se&. 6, SUBSTRACTION of numbers compoſed 
and diminiſhed. 


There is nothing more intricate to beginners 
than the precepts commonly given for ſubſtra&tion, 
You have here an order plain, ſure, and very eafie 
to practice. 

Change the fign of the particulars of that number 
you defire to ſubſtrat, and after this change add 
them with the number from which the ſubſtra&ion 
15ro be made, and, you ſhall have the reſidue : As 
if from 6Q—10R you would ſubſtrat 18 Q — 
15 R by the 5 Se. the refidue will be 5 R— 12 
Q. So likewiſe if you would ſubſtrad — 8 R — 9 
Q from 16 R +6 Qthe refidue will be 24 R 


I5Q 


6Q—10R I6R+6Q 
EE rOR Ladd RE 6 Qeadd 


—— 


— 12 Qu+ 5 R Reſid,24 R + 15 Q Reſidue 
Sect. 7. 


{- 
he 
]- 
'e 


Se. 7. Multiplication of numbers compoſed and 


- . 


diminiſhed. 

Mark what I ſaid of Coffick fimple in the 3 SeR. 
and remember that the ſame ſigns have alwayes the 
fien Þ in the product & different — & there is no 
difficulty in multiplication,ſo as you multiply every 
particular of the multiplicand by every particular 
of the multiplicator,as in common Arithmetick, as iF/ 
you makply 3 Q—2R by 8R, 2R by 8R, it makes 
16 Q and becauſe the mnltiplicator & multiplicand 
have different figns, the product muſt have the ſign 
of — ; and therefore that ſhall be 16 Q_, farther 
3 Qby 8R make 24 C,to which you muRt give the 
fien þ, becauſe the multiplicator and the multipli- 
cand have the ſame ſign, ſo that the produGt of this 
multiplication will be 24 C — 16 Q. So2R 
4 Q multiplied by 3 Q= 5 the product 1s 6 C »þ 
12QQ—10R—30(L 


3 Q— 2 R multiplicand = R + 4Qmultipl, 
$ R multiplicator 3 Q—5 multipl, 
24 C— 16 QProduct, —10R—20 Q_ 
6CH12QQ_ 


6C+12QQ— toR—22 Q 


SeR, 8. Diviſion of numbers compoſed and dimini- 
ſhed. 


There is no great difficultie in this, only put a 
Bb 2 line 
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line between the Dividend and the Diviſor, and 
you have the quotient, as 4 C— 3 Qþ 2 R divi- 
ded by 5 R — 4 C make for this quotient 


4C—3Q#2R 
5R—4C 


Sea. 9. Algorithm of Fra&ions. 


I ſhall not give any particular precepts, becauſe 
if a man underſtand the Fractions of common A- 
rithmetick, and practice according to what is be- 
fore (aid there will be no need of them, 


CHAP, 1I. 


The R ue of Algebra,with 
the explication thereof. 


I T was meerly neceſſary by the precedent rules, 
to trace out inſenſibly the way to Algebra, which 
cannot be praticed without Addition, Subſtradtion, 
Ault iplication and Diviſon. Having therefore 
made plain theſe difficulties, we will proceed in the 
propoſition of the Rule of A/gebra, and the explica- 
tion of every part of x briefly and plainly. 


SeR. 1, 


nd 
V1 


le 
6 


Algebra Brews, 373 


SeR. 1. The Rule of Algebra. 


You muſt firſt for the Numberunknown put 1 R, 
and after examine this root according to the tenour 
of the queſtion, untill you come to an Equation, 
Secondly, this Equation is to be reduced, if need 
require. Thirdly, you muſt divide every part of the 
Equation by the number of the greateft coffick cha- 
ra&er, After which, either the quotient, or ſome 
ropt of the quotient, will give the root unki::9wn, 
This is the Rule of 4/gebra, let us now explain it. , 


Se. 2. How the Equation mnſ# be found, 


The rule ſaith, this is,done by examining the 
queſtion propounded, according to the tenor of the 
ſame. That 1s to ſay, you muſt well obſerve all the 
conditions of the queſtion propounded, to, the end 
you may fully accompliſh ir, For after you have 
gone thorow it, you ſhall find an equation between 
eyonumbers. As if I ſearch a number, which added 
with its ſquare ſhall make 20, I ſuppoſe this num- 
ber unknown to be 1 R, theſquare thereof is1Q, 
(becauſe every namber multiplied by it ſelf, makes 
its ſquare) then 1 Q>Þ IR 1s equal to 20, See 
thus an equation found between 1 Q>Þ 1 R and 


20, 


SeR. 3. How your Equation maſt be reduced. 


Your Equation being found, it 1s reducec 


- adding the ſame number to both the terms of the <- 


Bb 3 1quation , 
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quation,or by ſubtracting from them the ſame num- 
ber. So is it performed by multiplying, or dividing 
both the terms, by the ſame number. For by this 
means your equation ſhall remain the ſame after 


theſe things: done, As for example, 1 R 1 Q_ 


= 29, adding throyghont 2 C, you ſhall have alſo 
an equation between 1 Rþ1Q 2 Cand20 
FF 2 C. So ſnbſtrafting 7 R from the terns, you 
havet Q=20 — 1R. Likewiſe multiplying, or 
dividing both your terms by 3, you ſhall have by 
the multiplication 3 R + 3.Qequal to 60, and by 
the divifion the equation" will be between on ; R 
770 ORR 
Now to make your reduction. judicaonſly and 

profitably, you muſt take care alwayes that your 
oreateft chara&er remain alone on one {ide of your 
equation.” As of all the redu&tions before made, 
there is none uſefull but the ſecond, becauſe in that 
only you' find on the one fide alone 1 Q= 20 — 
x1 R whichis the only end of your reduRtion. 
 Tfaid inthe rule of 4/gebra, that your equation 
taut be redaced, if it be neceſſary ; becauſe it 
ſometimes happens, that there is no need of it : as 
when your equation fals out between two fimple 
collateral numbers, I call thoſe numbers collateral, 
whoſe exponents do not ſurpaſſe one another by 
more than an unite, | 


Sect. 4. when you myſt extract the toot. 


When your coffick numbers are fimple and collate- 
ral, you muſt not extraCt any root ; but if yon divide 


by the number of the greateſt coffick charaRter, the 
| GE, quotignt 
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quotient ſhall ſheyy you the value of the root, which 


| iSall you ſeek tor in A/gebra. For example, If you 


find an equation between 2 R and 28, dividing 
ſimply 28 by 2 the quotient, ſhall be the value ot 
IR, 
But when the terms of your equation are not col- 
lateral, you muſt extract ſome root , either ſquare 
cube, ſquared ſquare, &c. according to the coffick 
character which remains after your Hypobibaſm. 
Now Hypobibaſm is nothing elſe but an abate- 
ment, or deprefſion of the charaer, and is done 
by ſubſtra&tion of the letter exponent from the grea- 
ter. As if you find an equation between 10 QC 
and goQQ , take notice of the exponent of Q C 
in the Table inſerted at the beginning, the which 
exponent 1s 6 , afterwards look to the exponent of 
Q Q which 1s 4, ſubſract 4 our of 6 there reſts 2, 
of which the coffick character 1s Q,- From hence ! 
conclude, that 10 Q are equal to 90, after dividing 


 goby 1o, and finding g inthe quotient, I conclude 


that the ſquare root of 9 mult be extracted by rea- 
ſon of the character Q. 


SeR. 5. How to extradt the ſquare root of numbers, 
compornd and diminiſhed, 


No man hath yer perfectly found out the way to 
extract the root of numbers compound and dimini- 
ſhed,unlefle the exponents of three terms of the e- 
quation keep between them in ſome fituation or 0- 
ther, an Arithmetical proportion, that is to ſay, the 
ſame diftance, As ifthe equation be between 1 Q_ 
& 20==1 R, you may now extractthe root of 20 — 

Bb 4 IR, 
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I R, becauſe the exponents of the three numbers 
Which -make: the equation, are 2, ©, I, Which thus 
place, o, 1, 2, keep the ſame diſtance. | 
The greateſt coffick-charaRter left after the Hy- 
pobibaſm, ſhews the root to be extracted ; as in this 
example, before the ſquare root is to be extracted, 
becauſe the greateſt chara&er is Q. The method 
to be followed in the extraKtion, ſee here propound- 
ed in general terms. ,- 

- Take firſt the halfof the number of roots, Se- 
condly, to the ſquare of this half, add or from it ſub- 
du&t your abſolute number according to the ſign of 
+. or —. 'Thirdly, extract the ſquare root of this 
ſum, or of the reſidue. - Fourthly, to this Root 
add or from it ſubftra& half the number of roots, 
and this laſt ſam or reſidue ſhews you the value of 
the root unknown, For example, I would find a 
number, the double whereof added to its ſquare, 
{hould be equal-to 24, I ſhall find an equation be- 
tween 2 R: + 1 Qand 24 by the ſecond Section, 
Moreover, I ſhall reduce this equation after this 
manner I Qequal to 24 — 2 R by the third Sefti- 
on. Then if I divide 24 —2R by 1, the number 
of the greateſt cofſick charater there (till remains 
24— 2 R, becauſe an unite doth neither multiply 
nor divide, Then in as much as the three terms of 
the equation dokeep an Arithmetical proportion, I 
extract the (quare root of 24 — 2 R in this manner, 
I take-ftrſt half the number of roots, which is 1, Se- 
condly, the ſquare of 11s 1, to which I add the ab- 
ſolute number, which is 24, becauſe of the (19n « 
before-it, th#t makes 25, Thirdly, I extract the 
fquare root of 25, which is 5, Fourthly, from this 
\ if 5a: | - root 


Algebra Brevis. 377 
xoot 1 extra the moiety of the number of roots 
which 1s 1 becauſe of the 6gn— the reſidue will be 
4; whence I'conclude that to be the value of one 
root, and that the number ſought 1s 4, whoſe double 
is 8, added to the ſquare (of 4.) 16, makes 24. 

Here note that numbers diminiſhed, where the 
abſolute number hath the fign —, have two roots. 
The greater is extracted as before we have taught . 

the leſſer 1s found out by ſubſtrafting the ſquare 
root of the refidue from the balf ſum of the roots. 
As if I ſeeka number whoſe oftuple diminiſhed by 
12, ſhall be equal to its ſquare, you wall find an e- 
quation between 1 Q and 8R — 12. The greateſt 
root is 6, the leſſer 1s 2, here both the roots anſwer 
the queſtion. But this happens not often. 

But if you be toextraR the biquadrate root: Firſt, 
extra the ſquare root, as 1s taught, and again ex- + 
tra& the ſquare root of this, and this ſhall be your 
biquadrate root, As if the equation be between x 
QQand 2 Q»þ 8, you may find the ſquare root 
to be 4 by the method taught, fiſt, taking half the 
number of the ſquares, &c. and afterivard you muſt 

extra& the ſquare root of 4, which is 2, this ſhall be 

| the value of the root. In like manner, if your equa- 
tion be betwezn 1 Q C and 2 C + 48, firſt, i ex- 
tract the ſquare root of 2 C +. 28, which 1s 8, of 
which extra the cube root. 2, Becauſe the root to 
| beextraRed is the ſquare cube,/as the charater Q_ 
C,which is one of the terms of the equation,Jenoteth 


Set. 6. How to know if the queſtion be impoſſible, 
vin, or ill propcended. ; | 
You may know the queſtion to be impoſlivle, if 
you 
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you cone to an equation impoſſible : As if follow- 
mg the conditions of the Probleme, you meet with 
an equation between' 6 Rand 24 R, or between 3 
Qi 5and4 +2 Q. | 

Secondly, the queſtion 1s vain, when the equati- 
on is betiveen two equal numbers of the ſame rea 
mination, asbetween 6 Q and 6 Q. 

Thirdly, the queſtion 4s ill propounded, when 
without any difficulty marly numbers will anſver the 


probleme propoanded. 


CHAP, III. 


Algorithm of ſecond Roots 
with their aſe. 


Lgebraiſts ſometimes uſe more than one roat 
to find out divers numbers propounded, and 
then to the end they may proceed with lefſe confu- 
fion they uſually help themſelves with ſecond roots 
which they expreſſe thus, 1 A, 1 B, &c. 


———— 


— 


ſ 


Sect. 1. Addition of ſecond r90ts. 


If your ſecond roots be of the ſame denomination 
add the numbers, and to the ſum give the ſame de- 
nomination, as 5 A added to 4 A make g A, if they 
be of different denomination, add them with the 
ſign of # as 5 A added to6 B makes A 6B. 


Sea, 
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Se, 2, SubſtraQtion of ſecond Root. 


If they be of the ſame denomination; ſubſtra& 
one number from the other, and to the refidue give 
the ſame denomination, as 5: A taken from 9g A, 
thereremains 4 A; if different, they are ſubſtrated 


' with the fign — as 6 B taken from 8 A, there reſts 


8A—6B, 
Se. 3. Multiplication of ſecond Roots. 


If they be of the ſame denomination, do as you 
do with the firſt roots, as 4 A multiplied by 7 A 
make 28 A Q,, if of different, both denominations 
are reteined in the produCt, as 3 R multiplied by 
5 A make 15 RA. | 


Seat. 4. Diviſion of ſecond Roots. 


Divifon is only performed by the interpoſition of 
a little line, as is before taught, notwithſtanding it 


1s tobe obſerved, that if for example 3 AR be tobe 


divided by the Diviſor x R the quotient ſhall be 3 
A, becauſe in ſuch caſe there needs nothing elſe but 
to take from the Dividend the character of the Di= 


viſor. 
SeR. 5. The extraction and nſe of ſecond Roots. 


After you have found and reduced your equation, 
according to the manner of working in ſecond roots, 


you muſt extract the root after the manner taught in 
the 


_— 
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" the precedent Chapter:As if 1A Qbe equal to 25, 
I fay that 5 is the value of the ſecond root,& if 1 A 
Qbe equal to 4 A »Þ 12,you muſt take the moiety 
of the number of roots, &c. As is ſaid in the 5 
Se&t. of the precedent Chapter, and you ſhall find 
6 to be the value of 1 A. | 

Now fince the end of the ſecond roots is to be 
reduced to firft, you muſt not forget after you have 
found the value to begin again your work, and to 
put in firſt roots that which you have found tobe the 
value of the ſecond, as I ſhall ſhery you in ſome ex- 
amples in 2 Chapter following, 


— 


CHAP. 1V. 


The Algorithm andextra- 
Hon of the Roots of ſurd 
and irrational numbers. 


Urd Roots are thoſe that bave a radical fign be- 

DS tore them, and which in propriety. of ſpeech 

ought to be called abſolute numbers, notwithſtand- 

ing they cannot be expreſſed by any common num- 

ber, neither whole, nor broken, we will hereafter 
expreſle the radical fign by this chara&ter Re. 

There are many ſorts of ſurd roots, ſome are ſim- 
ple, asR-Q'5, that is to ſay, the root ſquare of 5, 
otners are compound, as Re 5 RCs, that is 
to ſay, the root ſquare of 5 , p/z4 the root cube of 6, 

{ome 
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ſome are univerſal, whoſe radical character, extends 
to all the particulars followirg it, and tor that end 
are encloſed in a Parenthefis un this manner Re Q 
(14 BR: Q4)the root univerſal of 14 joyned with 
the root ſquare of 4, all which number 1s 4 for 14 
the root ſquare of 4 which is 2, maketh 16 whoſe 


root 1S 4, 
SeR. I. Reduction of /urd r00ts ſimple to the ſame 
denomination. 


Firſt, you muſt put the radical Ggns under the 
numbers to which they belong. Secondly, you muſt 
multiply the numbers by the figos acrofle, tor to ger 
new ones. Thirdly, you muſt add the fghs together | 
which is done by multiplying their exponents, and 
vive the chara&er of the produt common to the 
two new produ&s, as if you would reduce to the 
ſame denomination ReQ 5 and Re C 4, you muſt 
firſt place them as followeth. 

125 16 


5 4 


RQ_ RC 
2 3 


6 
Secondly, you muſt multiply the nambers 4 and 
5 by their (1gns acrofle, that js to ſay, you muſt take 
the ſquare of 4, and the cube of 5, Which are = 
an 
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and 125, Thirdly, the exponents of the figns Re Q_ 
and Re C, which are 2 and 3, ought to be multiplied 
together, the produ@t is 6, I look then in the Table 
what colſick charaQer is under the exponent 6, and 
finding Q.C, I take that for my common denomi- 
nator, and in ſtead of my two firſt ſurd roots, which 
were of different denomination, that 1s to ſay Re 
5,and ReC 4. I have two new ones of the ſame 
denominatian, that 1s to ſay, Re Q C of, 25, and 


Re QC oft 16. 
SeR. 2, Multiplication and Diviſion of ſurd fia:p/: 
Ro0ts. 


If the Roots be of the ſame denomination you 
maſt only multiply and divide the numbers by 
themſelves, and to the product and quotient give 
the ſame radical fign as Re Q_ 7 by Re Q 2 give for 
the produ& Re Q 14. In like manner Re Q 36 di- 
vided by Re: Q 12, gives for the quotient Re Q 3. 

But if the Roots be of different denomination, | 
you muſt reduce them to the ſame denomination by 
the precedent Paragraph, and after multiply and d1i- 
vide as ſhall be ſhewed.- for example, Re Q 3 mul- 
tiplied by 2, the produ@ ys Re Q_12, and ReQ 112 
divided by 2, the quotignt is Re Q 3. 


Sea. 3. How to know whether two ſurd roots be com 
wenſurable or not, 


You muſt divide the greateſt root by the lefler, 
if the quotient be rational, the two roots are co: - 


menſarable ; if otherwiſe, they are not, As becauſe 
Re 
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R Q24 divided by Re Q6, gives fot the quotient 
RK Q4» Which is 2 a rational number, I conclude 
theſe two roots R: Q 24 and Re Q6 tobe com-« 
menſirable. In like mannex, fince. root ſquare 24 
divided by Re Q 8, the quotient will be 3, a ſurd 
number and irrational, you may conclude thoſe two 
roots, Re Q 24, and Re Q'8, to be incommenſura- 
blo. 


Se&. 4. Addition of /izzp/e irrational roots, 


If the roots be incommenſurable, you muſt add 
them only by the Gign + as Re Q_24 added unto 
RQ8 makes Re Q24+ ReQS. Butif they be 
commenſurable,you muſt add a unite to their quoti- 
ent rational, and you ſhall have a ſum, which being 
multiplied by the leſſer of the two roots to be added 
will give a product which ſhall be the ſum ſought. 
AsR:Q 24 added with Re Q 6 makes Re Q 54, 
becauſe Re Q 24 divided by Re Q6,gives 2 for the 
quotient rational, to which I add a unite, and it is 
3 by which (alwayes reducing them to the ſame 
denominatioi) I multiply Re Q6, which is the leſ- 
ſer of my tivo roots, and I find for my ſumme R: 


Q54- 
Sect, 5. Subſtraction of ſimple irrational roots. 


If they be incommenſurable, you muſt ſubſtra& 
them by prefixing the fign — as Re Q 8$ſubſracted 
out of Re Q 24, the refidue ſhall be Re Q 24 — 
RQSs. 

But if they be commenſurable, you muſt take a= 
Way 
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way aunite out of the quotient rational, and you 
ſhall have the reſidue, the which being multiplied 
by the lefler of the roots given, ſhall give a proda& 
which ſhall be the reſidue ſought, as if I be to 
ſubſtrat Re Q 6 from Re Q 24, dividing the orea- 
ter by the leſſer, the quotient rational 152, from 
which if you take I, there remains 1, by which 
(reducing them firſt to one denomination) if you 
multiply the lefſerroot, that is to ſay, R:Q 6, the 
reſidue will be Re Q 6. 


Se&.6. Addition and Subftraftion of ſurd numbers, 
compoſed and diminiſhed. 


T have here no new precepts, onely advertiſe 
you, that you may remember what I have ſaid be- 
fore of Colfick numbers, touching the fignes of 
and — in the fifth and ſixth Paragraph of the firlt 
Chapter, and what 1s delivered in the fourth and 
fifth of this Chapter, touching the Addition and 
SubduRtion of fimple ſurd numbers, and theſe will 
be no difficulty, as if you be to add 5 » Rt q. 24 
with 3 + Req. 6, you will find 8 + Req. 54. In 
like manner, if you ſubdu& 3— Req. 6, from 5 
Þ R:q. 24, there reſts Req. 54— 42. 


Se, 7. Multiplication of numbers ſurd, compoſed 
and diminiſhed. 


This Multiplication hara no great difficulty, nor 
needs new precepts. Remember onely that the 
ſame fignes have in the Product and different 


— with this, that your Multiplication is not _ 
1 
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if the particulars to be multiplied be not firſt redu- 
ced to the ſame denomination. For example, 5 
pb Re ge 24 by 3 — Req. s, "tis to be done after 
this manner : » Req. 24 by — Req. 6, maketh 
— R:q. 144, or — 12 after + 5by—R 9.0, 
maketh— Req. 150. Further, iv 0. 24 by 3 
is Req. 216, Laſtly, « 5 by 43 isþ 15, then 


'the whole Product will be 15 þ Req. 216 —Re 


q. 150 — Req. 1449 or 3 Req 3:6—Rq 
150 becauſe Re q. 144 is a rational number, to wit 
12, Which being ſubduCted out of 15, oecauſe of 
the ſfigne — leaveth 3. 
Example : 
5 + Req. 24 
3— Req. 06 


— Rq15o—Rq 144 
I5 Þ Re q.216, 


15 $6Req. 316—Re 150—Beq, 144 
3 + Req. 216 —Req 150 
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Set, 8, Diviſion of ſurd numbers, componnded ur 
| diminiſhed. 


If the Diviſor be fimple, the divifion is made 
by the interpoſition of a line beriyeen the Diviſor 
and the compound number tobe divided, as if R: 
q. 2 + R:q. 5 bedivided by 8, the quotient will 

Be q. 2 — Re Q.5z 
be ——————and ſo of others. 

| 3. 

But becauſe it fometimes may fall out {though 
very ſeldom) if the Diviſor alſo will be a Binome, 
or compound number, that is to ſay, aſurd: number 
compounded of two particulars with the figne , 
or a Trinome that is compounded of three particu- 
lars, &c, See herethe manner to divide in ſuch 
a ca(e. | 

If the Diviſor be a Binome, you muſt multiply 
by his Apotome, as well the number to be divided, 
as the Diviſor (and if the Diviſor be an Apotome, 
you mult divide by the Binome, as well the Divi- 
dend, as the Diviſor) by means of this Multiplica- 
tion you ſhall' have a new Dividend, and a new 
Diviior,” * Naw this new Diviſab will be alwayes 
rational, aut therefore berg to be ſet under 


the Divaglhwrh a line bergy As for exam- 
ple : Req. 6 — 2 by Re 04 FaþrÞq. 3,1 take the 
Arotome of-my Diviſor (that is) Req. 5 — Req. 3. 
by which I multiply both my Dividend and my 
Diviſor, by one of the multiplications is produced 
Re q3o—Rq2o—R:q 18 BR q. 12,tor ny 
new Dividend, and by the orher is prodaced 2 for 

my 


| 
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' fiiy thew Diviſor, S6 that the quotient of my Di- 


vifion will be Re q4.39 —Req. 20 —Beq.18»Þ 
Req. 12, FSI ICY nk HOWS" Ra 


becauſe 2 muſt be firſt ſuared, and then 4 putun= 
derneath the Dividend: Ig 

If your diviſor be a Trinofhe, you muſt obſerve 
the ſame method, multiplying the dividend and the 
Diviſor by the Apotome ot the Diviſor, that is to 
ſay, by the ſame Diviſor onely, changing the figne 
of the laſt particular, After thisis done;/you ſhall 
have a new Dividend and a neiv Divifor, whictr 
ſhallbe a Binome. Then you muſt again ſeek a 
new Dividend and Diviſor, which now will be 
fimple and rational, 

of all, if you will not take this: pains, the 

Diviſion is good, if under the Dividend you fub- 
{cmbe the Diviſor with a line between, 


Seft. g. Multiplication of roots #niverſal. 


You muſt reduce the root to be multiplied, and 
the Multiplicator to their ſquares or cubes, accor- 
ding to the radical figne prefixed, and afterward 
pertorm your multiplication, as 1s taught in SeA.7. 
of this Chapter, Afterward you mult affix the 
ligne radical, and incloſe all in a Parentheſis, 

This is better underſtood by - _— as if 
you multiply Rk q. (7 Re q. 3) by 2, the ſquares 
of the one ind k.4) Kh ate 7+ Be q. 3 and 
4 then the fic being multiplied dy thelaft, mak- 
eth 28 Þ B+ q. 48, andtherefcreif you cloſe this 


number within a Parenthefis, and put before it the 
Cc 3 ſame 
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ſame radical Ggne, the, produc will be Re q. (2? 
Req. 48.) JODIE 11773 
In like manner,if you would multiply this num. 
| ber /—:R + Rq. (P29. —7R) by it ſelf, to 
get the.ſquare of it, you:mult call ro mind the fourth 
propoſition of the ſecond Book of Exclide, which 
ſheweth that a line being: divided into two parts, 
the ſquare to the whole is equal to the ſquare of the 
parts, andto double their ReCt-angles, you mn 
therefore conceive this number, as divided into 
ro parts,.:of which the firſt is +— 5 R, and the 
lat Req. (FP —+9. —+4 R)take then the ſquares 
of the-parts, which are 4* + 4q.— ; Rthe dou- 
ble of the ReQangle of the parts is Req, (7 + 
7x 9. —*7* Roþq7 C — 77 4.9.) then the 
fquare of the number propoſed is the ſumme of 
theſe three numbers, that 1s to ſay, P—+ 9. —7 
RR q (9% + 7 9o— OR Þ7Cirg. 
q.) The ſquare of the Apotome is the ſame num- 
ber, putting onely the figne — before the unzver- 
ſal root, and the ſam of the to ſquares is 49 — 1 
w_ 14R. 


Se. 20, Diviſion of Roots univerſal. 


You muſt reduce the roots to be divided, and 
the Diviſor to theis Squares, Cubes, &c. And 
after divide them as is taught in the 8 Sect. and 
rvhen this is done, encloſe all in a Parentheſfis,vitt 
the ſame radical figne which was before. As if 
you divide_Re-q. (13 + Req. 17) by the root 
Fguare of ,5., their ſquares are 13 Þ Re q..17 and 
5, then the firſt beivg divided by the laſt, the [197 

= I'16 


RA 2 $2, t4- [5s 
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da& will'be 2 3 + Req. 43,, then the quotient of 
the divifion propoſed iyill be Re q. (2 3 Þ+ Be q, 


7" 


Se. 11. Addition and Subduction of roots 
| univerſ, al, | Sheds 


Many trouble themſelves to give precepts in- 
tricate enough, 'the ſhort and moſt certain is to 
add them with the figneþ, and fubdu them with 
the figne =, As for example, Req. (3 + Rcq. 
2) added with Þe q. (Req. 5 + 6) will be Re q. 
(+ Bq 2) + Raq.(Rgq. 5 Þ 6) and the 
fame firſt root ſubdudted trom the laſt, the refgdue 
44 (&q. 5 +6) — B.q (3 + B. q. 
bs. 


Sec, 12, Extraction of the roots of Bino- 
mes and Apotomes, > 


I Take the difference of the ſquares of the 
one and the other part of the Binome. 2 Add 
and ſubdu& tne ſquare root of this difference from 
the greateſt part of the Binome, 3 Conjoyn the 
ſquare root of the moiety of the ſumme, with the 
ſquare root of the moiety of the reſidue, by the 
figne +, if it bea Binome, and by the figne —, 
if it be an Apotome; and thus the extraion 1s 
finiſhed. Asif you would extradt the ſquare root 
of this Binome 4 »Þ« Re q. 4, you ſhall firſt take the 
ſquare of the firſt part, which is 4, and the ſquare 


of the ſecond which is £, the dfference of theſs 


W015, that 3s to ſay, 1, Secondly,” you muſt 


hy C 3 extract 
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extraQt the ſquare root of this difference, which is 
I, you ſhall adde and take it away from the fir 

art of the Binome , by the additien you ſhall 
= £ for your ſum, and by ſubdu&tion 5 for your 
refidue, Thizdly , joyn the root ſquare. of the 
ſum, with the root ſquare of the reſidue by the fion 
> and you ſhall have R:q.4 + Req. + for the 
ſquare root of your Binome propounded, and con- 
ſ:quently Re q. 5 —Rcq, 5 hall be the root ſquare 
of the Apotome 3 — Bt q. 5. 


= þ+4 , 


th. 
— ——— 
Dn — —_— 


We 
Theſe of Algebra, 


e | 1s much'to have taken' the pains to learn all 

K that we have hitherto ſhewen or taught : but 
I dare boldly ſay, that thoſe that ſhall reſt here, do 
as yet know nothing to the purpoſe, although they 
may know all the precepts ; it behoyeth ns then 
to make. a ſtep further, to apply and bring thoſe 
precepts into uſe and exerciſe. *Tis that which I 
defire to demonſtrate in this Chapter, by ſome 

neſtions, the ſolutions of which will give great 
Tight to the attaining of perteion in this Art. 
Wherefore T intreat thee (Reader) not to omit this 
Chapter, in which I prerend to yield thes ſome 
pleaſure and delight, asalfs an illuftration of what 
hath been before treatedofi 


Se, 


I 
"ll 
Dur 


he 
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' $eR, 1. Queſtions reſolved by one ſimple Equation, 


Queſtion I. 
oh one day toid Epheſtion, T hat he was 


elder than bies by two years ; thereupon Cli- 
tus tells them, That be was as old as both of there, 


(their ages added together) and four years wer and 


above, The Philoſopber Calliſthenes being preſent 
at this diſcourſe (ſaith be) 1 well remember that 
wy father, nho nas 96 years old, had the age of you 
three, It is demanded here, how o/d Alexander 
was when be held this diſconrſe, as alſo bow old Cli- 
tus and Epheſtion were. 

| T put for the age of Epheſtion 1 R of years, 
whence it follows, that 4/exander bad 1 R += 2; 
therefore C /itzzs had 2 R + 6, and thoſe three to- 
gether, according to the condition of the queſtion, 
ought to be equal to 96 : therefore there is an 
equality between 4 R + 8 (which is the ſum of 
the three ages) and 96, take away 8 from both 
parts of the equation, ſo there will remain on one 
fide 4 R equal to 88, which divide bythe num- 
ber of the greateſt Coſhck Charadter, that is-to 
ſay by 4, the quotient gives 22 for-the value of 
one root , which - was ſuppoſed- tor the age of 
Epheſtion. Therefore Epbeftion -was at that time 
aged 22 years, Alexander 24 , and Clitiis 50, 
which altogether make 96 years. 


Cc 4 Queſt, 
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Queſtion IT, 


A Hare is 100 Geometrical paces diſtant from; « 
Dog that ſmifthy purſues ber, and the Dog runnet) 
two times and an balf faſter than the Hare : 1; 
#s demanded - how many + Geometrical pases* the 
= will have run when tbe Dog overtaketh 

fre | - 

I put for theſe Geometrical paces 1 R , there- 
fore the Dog which runs 100 paces more than the 
Hare, wilt haverun 100 + 1 R; and for that the 
Dog runs twice and an half ſwifter than the Hare, 


' T take two nnmbers inllike proportion to one an- 


other, that is to ſay 5 and 2, and conclude that 
there is the ſame proportion between 100 » 1 R 
to'I R,as between 5 and 2 , therefore the product 
of the firſt number 100 + x R multiplyed by the 
lat number 2 (which is 200 « 2 R) 1s equal to 
the produt of the two means 1 R and 5; ( which 
wil be 5 R) therefore if you take fron both parts 
2 R, there will remain 260 by 3, which js the 
number of the greateſt CharaQter, and find in the 
quotient 665 which will be the value of the root. 
I ſay therefore that the Hare will have run 66 Geo- 
metrical paces, and 5 when 'the Dog ſhall hve 
overtaken' her, - and the Dog will have run 166 + 


*» paces; Which make twice and an half more thai, 


[5 


Queſtion 
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Queſtion ITN, 


The Archite Vitruvias in his Ninth Book 
Chap.3+ tells ns, T hat Archimedes found the quan=- 
tity of flver that a Goldſmith had mixed in a gol- 
den Crown which he bad made for the King Hieto, 
(who was obliged by Vow to preſent it to the gods) 
weighing 100 pounds. It is demanded by what 
means Archimedes cou'd arrive to the knox/edge of 
that ſecret. 

The common Opinion is., that. he took twg 
maſſes, the ore of gold, the other of filver, which 
weighed as much as the Crown ; afterward he fil- 
leda veſſel up to the brim with water, which veſ- 
ſel was placed in ſome great Baſon, that the wa- 
ter that ſhould be forced out of the firſt veſlel, 
might be preſerved and not loſt. Thirdly , he 
gently put in the two maſſes and the Croiva, one 
after the other, into the prepared veſſel, raking 
exact notice of the quantity of watzr"thet. 3flaed 
out of te veſſel at each time , and concluding 
ix>m thence , that the Goldſmith had mingled 
6 pounds and - parts of filver. We-will ſuppoſe 
then, that the maſſe of gold weighing 100 pounds, 
did caſt out of the veſſel 60 pounds of water, and 
that the maſſe of filver alſo weighing Too pounds, 
caſt forth of the veſſel 9o pounds of water, and 
that the Crown caſt forth 65 pounds. I putatter- 
ward for the ſilver mixed in the Crown 1 R, and 
conſtitute twice the Rule of three after this mare 
ner. 

If 195 pounds of gold give me 658 pounds of 
| Waters 
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water, how much will 200 —1 R? and I finde 
C602—52® for my fourth number. 

Secondly, if 100 pounds of filver give me 98 
pounds of water, how mach ſhall r R ? and I find 
39%. Now theſe pounds of water ©**2=©** and 
22* added together do make ©**r-3** pounds of 
water caſt out, Which ought to be equal to 65 
pounds of water, caſt forth by the Crown, and 
therefore if we reduce them, we ſhall finde 6000 
-+- 30 R equal to 6500 (this reduction is made by 
multiplying the denominator 00 by 65, for ſee- 
ing that this fraRtion ***.2.3* © is equal to 65, it 

mou 4 alſo _ - 7, and there- 

ore there will be the ſame propor- 

py Hep tion of the numerator 6000 = SY 

-uftion once £0 the denominator 1 oo, as, of the 

for all, ſecond numerator 65 to 1. There- 

fore the proda&t under the extreams 

6000 »F 3oR is equal to the pro- 

du& of the means 6500) take away theretore 

from both parts 6000, and there will remain an 

tion between 500 and 3O roots, and there- 

fore divide 5 00 by 3o, the number of the greateſt 

character , you ſhall have the value of the root 

I6 x for the pounds of filver mingled by the Gold- 
ſmith in the Crown, 


Sect. 
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Set. II. Queſtions reſolved by an Equation 


compounded, 
Queſton I. 


O divide $ into two ſuch numbers as their 
L. ſquares being added together , may make 


34. 

bs put for the firſt 1 R, therefore the ſecond 
ſhall be 8 — 1 R, their ſquares are 1Q, and 
64 + 1Q—— 16R, which added together, do 

ive for their ſam 64 $2 Q— 16 R, the que- 
ſtion imports that the ſum of the ſquares is 34. 
Therefore there js an Equation between 64 
2Q—16R, and 34, which being reduced by 
addition and ſ{ubſtraftion, there will remain alſo 
an Equation between 2 Q_and 16R — 39, and 
the whole divided by 2, which is the namber of 
the greateſt Cofſick CharaQter, there will yet re- 
main an Equation between 1 Q and BR — 15, 
from which I extrat the root, as hath been ſhewa 
in the fifth SeRion of the ſecond Chapter, The 
half of the root is 4, his ſquare is 16, from which 
take the abſolute number 15, reſt x, whoſe ſquare 
root 1 aCded to the half of the number of roots, 
gives for its ſum 5, which is the value of the 
root ; therefore the two numbers ſought ſhall be 


5 and 3, 


Queſtion 
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Queſtion IT. 


To finde two numbers nhoſe produtt way be 1%, 
aud the diff erence of their ſquares 32. | 
» _ I put for the one of them 1 R; therefore ſeg- 
ing that the product is 12 , the other number 
ſhall be 5: ( for if the product of two numbers 
be divided by one of thoſe two numbers, the 
quotient ſhall be the other number) their ſquares 
are I Q and *{{, whoſe difference is *$5 —— 
I Q equall to 32, as appears by the queſtion, 
therefore there will be an equality between **; 
and 32 + 1Q, and therefore if we make the 
reduftion, as in the third Queſtion of the firli 
Se&ion, we ſhall alſo finde an Equation between 


144 and 32 Q + 1QQ,, alſo between 
144 —3Q and 1 Q Q.,; it behoveth then to 
extra&t the ſquare ropt -of the number 144 — 
32 Q. The half of 32 is 16, whoſe ſquare is 
256, to which adde 144, makes 400, whoſe 
ſquare xoot is 20 , from which take the half of 
32, to wit 16, there remains 4. See here the 
ſquare root, but ſeeing that the ſquared ſquare 
root onght .tobe taken, I take again the root of 
4, andI finde 2 for the value of the root, Therc- 
fore ſeeing that the ſecond number hath been put 
iz the ame ſecond number ſhall be *7, that is to 
ſay 6, 


Que?. 
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Queſtion IT. 


780 Merchants joyn in company, and together 

bring in the ſam of 165 Crowns; but the firſt 
mans money hath been expoſed twelve moneths 
imtire , and the ſecond mans money one/y eight 
woneths : it happens that they gain but 2.8 Crowns, 
which added to 165 make 193, which they diſtri 
bute to one another in ſuch ſort, as the firſt takes 
67 Crowns, as well for his principal money as 
for his profit, and the ſecond takes 126 Crowns, the 
queſtion is what each of thoſe Merchants brought 
into ſtock. 

F put for the money of the firſt man 1R, 
therefore ſeeing that the ſum of both was 165 
Crowns, the ſecond money 1s 165 — 1 R. 
Now if you take away x R, which is the ſum the 
firſt man brought in, from the ſam he received, 
which was compounded of the principall and 
profit , you will finde that the firſt mans profit 
will bee 67 — 1 R, and by the ſame Argu- 
ment you ſhall finde, that the ſecond mans pro- 
ft will be xt R-— 39. Now you muſt finde 
what one root gaineth' in eight moneths , which 
will be done by the Rule of Three, thus, If in 
I2 moneths there be gained 67 — 1 R,how much 
will there be gained in 8 moneths, and the fourth 
number ſhall be *3+ — 7 for the firſt mans 
profit in 8 moneths; after that I ſeek what the ſe- 
cond man hath gained by another operation of 
the Rule of Three, ſaying ; If 1 R gain 73 — 7 
What will 165 — 1 Regain, and T finde for my 

| fourth 
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7370+ 3 Q**R. | 
fourth nutber—— 2 —which is equal 
iR 
to the ſecond mans profit, which we have already 
found to be x R — 39, and therefore by reduRtion 
there will be an equation between t Q.— 39 R 
and 7370473 Q_— *£*R, all which 39 R being 
added, and 3 Q taken away, there will de an e- 
quation berween 7370 and Q + FJ” R, and 
conſequently between 7370 — '£R and 3 Q,, 
and therefore multiplying all by 4, which 1s the 
number of the greateſt charater, there will be yet 
an equation between x Q and 22110 — 347 R, 
out of which the ſquare root muſt be extracted. 
The halfof the number of roots is #47, whoſe ſquare 
is *724*9 which added to 22110, make **7**, 
whole ſquare root is *F”, from which 1f you take 
half the number of roots, there will remain *Z* that 
Is to ſay, 55 for the value of one root, and was the 
money the firſt man pur inbank ; and for that we 
have found in the purſuit of theſe operations, that 
the firſt mans profit was 67 — I R, that ſame pro- 
fit will be 67 — 55, that 1sto ſay 12, by the ſame 
reaſon the ſecond mans ſock (hall be 110, and his 
profit 16. 


Se. III. Lueſtions reſolved by ſurd numbers. 
Queſtion TI. 


To divide any given number (as for example 4) 
according to mean and extream reaſon, that 1s to 


ſay, ro divide 4 into two numbers, in ſuch manner 
| As 


ES... ti. . Drs A. 


ai that the whole 4 may bear the ſame proportion to 
its greater part, as the greateſt part bears to the 
leaſt. 


_ T put for the greateſt part IR, therefore the , 


leaſt ſhall be 4 —R. Therefore there is the 
ſame proportion of 4 to 1 Ry asof 1Rto4 — 1 R, 
and therefore the ſquare of the middle part 2 Q_is 
equal to the product of the extreams 16 —4 R, 
from which I extra& the root according to the rule 
before preſcribed. The half of the number of roots 
is 3, Whoſe ſquare 4, addto 16, makes 20, our 
of which the ſquare root ought to be extrated ac- 
cording tothe precept ; but ſeeing it is no ſquare 
number, I muſt content myſelf by putting the ra- 
dical figne before it thus, R Q_20, from which 
I take the half of the number of roots, and I have 
for Refidue R Q 20 — 2, which isthe value of 
the root by which I (hall find with facility, that the 
other part will be 6 — R Q_20. For the proof 
of this operation, it behoveth that theſe two parts 
added together make 4, and tat the leſſer 6 — By 
Q 20, _ multiplied by 4, make the produ& 
equal to the ſquare of the greater part R Q 20 


Queſtion IT. 


To divide 8 into two pirts, between which 2 may 
be mean proportional. 

I put for the firſt part 1 R, therefore the leſſer 
ſhall be 8— 1.R, and ſeeing that x R and 2, and 
8—1x R ought to be proportional, it behoveth 
that the ſquare of 2, which js 4, de equal to the 

produet 
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«I 


{ 
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'  produRtof the extreams;\ whichis 8R—x Q ; 
and therefore after thereduRtion, it will be i” 
thatt Q isequalto 8R — 4, whoſe ſquare root 
RQ 12-+ 4. For the one part of 8, and 
for the other part 4 —Bz Q 13, þoth the one and 
the other root do reſolve the queſtion, as you will 
find, if you take the pains to examine it. 

From this practice may be framed an univerſal 
Canor, which may ſerve for the reſoluti6n of an 
infinitenumber of Algebraical Problemcs, which 
may be conceived after this manyver. The ſum 

ven, Which conteineth the two extreams, ought 
to be diſtributed into two equal parts, that the 
ſquare of the half may be taken, from which the 
re of the mean proportional given , muſt be 
taken, and the ſquare root of the Reſidue added, 
and taken from the half of the given ſum, will ſhewy 
the two parts ſought. As for example, I take the 
half of 8, which is 4, whoſe ſquare is 16, from 
which I take 4, the ſquare of 2, which is the gi- 
ven mean, and there remains 12 , Whoſe ſquare 
root addedto the ſame balf, makes 4 + R Q 12, 
and taken from the fame half; makes 4 —R Q_ 


I'2, 


Queſtion I I I. 


To divide any given number (as for example 4) 
into three number: continually proportional; in ſuch 
ſort as that the ſquares of the extreams jojned to- 
gether, may be triple the ſquare of the mean. 

I put xt R for the number of the middle part, 


then ſeeing all three ought to make the ſame ou. 
0 


'C 
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of 4, we ſhall have for the ſum of the extreams 4. 
— 1 R. Now ſeeing that of three numbers con- 
tinnally proportional, the ſquare of the ſam of the 
extreams 1s equal to the ſquares of the extreams, 
and to the double of the ſquare of the middle part. 
I take the ſquare of this ſum 4 — 2 K, which is 16 
1 Q—8R, from which Itake 2 Q_,which is 
the double of the ſquare of the middle part , 
and there will remain 16 —=1Q —8 R forthe 


ſum ofthe ſquares of the extreams : Therefore ſee= 


ing that the condition of the queſtion requireth 2 
_ proportion, there will be an equation between 
16—IQ —S8Rand 33Q,, add-therefore 1 
Q_on both fides of the equation, and* you ſhall 


have 4Q equal to 6 — 8 R, and dividing the 


whole by 4, which is the number of the greateſt 
charaQter, the equation will be x Q_equalto 4— 
2 R, whoſe ſquare root is R Q5 — x for the 
middle number ſought, and the ſum of the extreams 
ſhallbe 5—B Q_5, which being divided into 
tivo parts, by the Canon of the-precedent queſti- 
on, in ſach ſfortas R Q_ 5 — 1, be She middle 
proportional, you wall find thattheextreams are 2 
and 3—R Q 5 therefore the three numbers are 
2andRQ 5—Tx, andz—RQ's, which all 
together make 4, and are in continual proportion, 
and the ſquares of the extreams are triple the fquare 
of the mean, 


; 


”., $2R, 
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- Set. I V. Geometrical queſtions reſolved by 
Algebra. 


| Queſtion A 
Tres a piece of frownd of a greater length 


than bredth , wboſe angles are right angles, 
"7 AFLOGs and in 4 triple proportion, and their 
tempt the reſo Jquares taken together, are quints- 
lution of Fuch ple their ſum. T be ſides , the dia- 
queſtions » yow meter, and the capacity or ſuperficies 
muſe draw of that piece of ground 1s deman= 
therr figures. | 1 
I put for the leaſt fide 1 R, therefore ſeeing 
they are in'a triple proportion, the other ſide ſhall 
be 3 R, 'thew ſquares ſhall be 1 Q and 9Q, 
which added- together make 10 Q_, which ovyht 
tobe quintuple, the ſum of the numbers, | Now 
the ſum of the numbers is. 4 R, and its quintuple 
20 R, and by conſequence, ſee here an equation 
betweento Q and 29 R, whichare two collate- 
ral Charaters, and therefore dividing 20 by 10, 
which is the number of the greateſt charaQter, you 
ſhall find 2.for the leaſt fide, therefore the greateſt 
fide (hall be 6,” Therefore the ſuperficies ſhall be 
I2, and the diameter Rx Q 40, 


©neſtion 1T. 


There is an equilateral triang/t, whoſe ſuperfi- 
cies is Re Q. 243. The fide and perpendicular 55 


demanded. 
Suppo- 
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| that the perpendicular of an equilate- 
mal triangle doth alwayes divide the fide into ewo 
equal parts, I put for the half of the fide divided, 
1 R + therefore the fide-{hall be 2R. Now ſee- 
ing'that in every equilateral triangle , the ſquare 
of the fide is equal to the ſquare of the perpeadi- 
cular joyned to the ſquare of the half of the fide, 
whick 1s x Q of the: ſquare of the whole fide, 
which is 4, I ſhall have 3 Q for xhe ſquare of 
the perpendicular, and ſo R Q. 3 Q ſhall be per- 
pendicular, which is multiphed by the half of the 
fide, which is 1 R (reducing it fiſt to its ſquare, 
becauſe of the radical figne, which is in the num- 
ber multiplied) you ſhall haveR:Q_3 QQ for the 
ſuperficies of the triangle - therefore there will be 
an equation between Re Q 243 and ReQ 3Q, 
Q , and therefore there will be alſo an equation 
berween their ſquares,which are243and3zQQ 
and the whole being divided by 3, the number of 
the greateſt charaRer, there will be yet an equati- 
on between 81 and 1 Q Q. I extra& therefore 
the ſquared ſquare root of 8x, and have 3 for the 
half of the ide, 6 for the fide, Re Q 27 for the 
perpendicular, and x Q 243 for the (uperficies 
of the triangle, 


Queſtion I I I, 


There ts 4 Semicirc/e, whoſe Diameter 5 divi- 
ded according to mean and extream reaſon,on which 
there ts raiſed a perpendicular produced to the cir- 
camference, and the leſſer line which © drawn from 
the extremity of the diameter, to this point of the 

Dd 2 cicum- 
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circumference, & Br Q 20=—2, the quantity of the 
diameter, and of ts parts, and of this perpendi- 
cular ts demanded. 

Toreſolve this queſtion, it 1s preſuppoſed that 
the greater part of the diameter fhall be equall to 
the given line, as may with facility be Geometri« 
cally demonſtrated, That being done, I put for 
the leſſer part of the diameter x R, therefore ſee- 
ing that bs other part 1s given R Q 25=— 2, the 
.-whole diameter. ſhall be R Q 20 — 2 +1R, 
which. multiplied by 2 R, giveth for the produ& 
R Q 20—2R-+1Q_ , equal tothe ſquare of 
the given quantity , Which is 24 — 


Q 
320, and by due tranſpoſition you ſhall find 


x Q equal to2z4 —R Q 320 +2R —BÞB 
Q_20o, from which the ſquare root ought to de 
extrated, taking exa&t notice that the particles 
which have the Coffick Chara&ers may hold place, 
with the namber of roots. I conſider therefore in 
this term of the equation , the number of roots 
whichis 2—ÞBR Q 20, whereof I take the half, 
which i81-—B Q_5,to whoſe ſquare 6 RQ_20, 
the abſolute number 24 — Be Q_320, ought to be 
added, and the ſum will be 39 — RQ goo, 
whoſe ſquare root ought to be extraſted as from 
Apotomes, as hath been ſhewn in the laſt SeCtion 
of the fourth Chapter, that rootis 5 —RQ «x, 
which added to the half of the number of roots ! 
— BR Q 5 gives for the ſum 6 — Re Q 20, whici 
15 the value of 1 root,that is to ſay,of the lefler part 
of the diameter ; and therefore if you add it to the 
oreater part, you ſhall have 4 for the quantity of 
the whole diameter, from whence the perpendi- 

C!ULar 


eulzr is eafily known, provided the rules.of Geo- 
metry be in any reaſqnable manner undejRtood, 


'SeR.5. Queſtion: reſolved by the ſecond Roots. 
' Queſtion I, 


"TI Hree men have amongſt them 4 ſum of mo- 
ney The firſt ſaith 10 the ſecond, If you 
* | deliver me the balf of your mony,l ſhall bave 
100 Crowns : The ſecond ſaith to the third, If yoa 
delivir me 5 of your moneygd ſhall bave 100 Cromns: 
T he third ſaith to the firſt, If you deliver me 5 of 
your \monty, 41 ſhall bave.100 Cromni. « { demand 
how. miſt money each one hath. \ viva 
I pat-for,the firft mans money 1 R of Crowns, 
and for the ſecehd mans, money 1 A, and-for the 
third mans: mobey/1 B.:: therefore the, firft; which 
hath xz R- with 4 of the: ſecond mans money. ſhall 
have 1 R + + A equal:to 109, ;ad by: conſe- 
quence + A ſhall: be equal to: 180,— 1:/R, and 
multiplying the whole by-2, 1 A ſhall be equal to 
200—2R. I begin again therefore the opera- 
tion, and in Read of. 1 A, I put: for 'my ſecond 
number 200 — 2.R; Now the queſtion; requires 
that the ſecond man (with + of the third mans) 
ſhall have 100 ; therefore there will be an equati- 
on between 200— 2 R 5 B,and between roo, 
add to both parts of the: equation 2 R, and take 
away 200, there will yet remain an equation be- 
weenZ Band 2 R— 109, and multiplying the 
whole by 3, you will have 1 B equal zo 6R — 
300 : That being found, I begin again the work, 
Dd 3 and 
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* andin Read of 1. B, 1 put forthe third number 6 - 
R —. 300, Which added eo-4 of the firſt mans, 
makes *5 R— 309, Which ought to be equal to 
100, therefore if you add on both parts300, there 
will be an equation between 7 R and 400, there- 
fore if divide 400 by F,'\youthall find 64 for one 
root ; therefore the ſecond, which had 200 — 2 
'-R, ſhall have 2v0— 128, that 3s to ſay 72, and 
the third ſhall have 84, Thoſe three numbersdo 
perfe&ly ſatisfie all theiconditions of the-queſtion, 


Queſtion IT. 


Two men divide between themſelves three hun- 

dred Crownsin ſuch ſort, as that the ſecond man: 
woney divided by that of the BY mans, makes 4. 
It is demanded, how much eath of them bath. 
_ T putfor thefirſt mans money 1 R, and that of 
the ſecond'r A, there istherefore an equation be- 
tiveen I'R «1 A; and-300, and therefore 1 A 
35 equal to $06 —'1 R, therefore *?7** is equal 
to 3, and by conſequence in ' croſs multiplying 
theſe two frattions; T ſhall have 60D — 2 R- equal 
to5 R; and dividing 60 ſhall be alſo equal to 5 
R, and dividing 600 by 5, Iſhall find 120 for 
we firſt mans money , ſo ſhall the other have 
FOO, ' | 14 


Queſtion T IN. 


 T wofind two numbers whoſe produtt may be 10, 
#nd the [mm of their ſquares 29. 


I 
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I pat for the firſt 1 R, and for the other 2 A, 
the product is 1 RA, equal tq10 ; therefore in 
dividing the whole by 1 R, there will be an equa- 
tion beriveen 1 A and 42, and therefore I begin 
22ain the operation, and put for the firſt 1 R, and 
for the ſecond 72, their ſquares are = Q + 27 e- 
qual to 29, and after the reductions and extraCti- 
ons of the roots, I find 5 and 2 for my ſought num- 


bers. 
| Set, VI. Qreſtions reſolved indefinitely. 


Hat queſtion 1s ſaid to be reſolved indefi- 
nitely, in which the numbers are demon- 
ftrated in ſuch Algebraical terms, as do ſa- 

tisfie all the conditions of the queſtion propoſed, 


Queſtion I. 


To divide 12 jnto four numbers Arithmetically 
and continnal. 

I preſuppoſe that when there is four numbers in 
Arithmetical proportion, the ſum of the extreams 
is alayes equal to the ſum of the means - whence 
it follows, that in our queſtion the ſum of the ex- 
treams ſhall be 6, and the ſum of the means alſo 6, 
I put for the ſecond 1. R, therefore the third ſhall 
be6—1R, their difference is 2 R — 6, preſup-- 
poſing 1 R to be the greater number of the tio ; if 
therefore I add this difference to 1 R, I ſhall have 
3 R—6, andif I take it from 6— 1 R, 1 ſhall 
have 12 — 3 R, and therefore the four numbers 
in continued —_—___; proportion, ſhall be 

4 3 
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3R—6[1R| 6—1R|[12—3R| andthe 
queſtion is indefinitely reſolved,in purſuit of which 
yot1 may take ſuch a number as you pleaſe for the 
value of 1R, | pI nevertheleſs, that you do 
admit of fained numbers leſs then nothing : How- 
ever, if you will hagenoother numbers than what 
are real, you ought to take the value of 1 R, be- 
neath 4 and above 2, which will be eafily under- 
Rood by a line experience. 
Take for example 5 for the value of 1 R, therc- 
fore the firſt number, which 1s 3 R — 6, ſhall be 
| , 7 —6, that isto ſay 3, the ſecond ſhall be £,the 
third 7, and the fourth 3, which added together 
make 12, and are in continued Arithmetical pro- 
ortion. And ſo you may take an infinite num- 
er of others. 


Queſtion I I. 


AV intner hath three ſorts of nine, the firſs is 
worth 4, the ſecond 6, and the third 1o pence the 
pint ; of theſe ghree ſorts of wine he deſires to fill 
a veſſel which conteins 80 "pints, wbich may be 
worth 8 pence the pint ; 1 demand how many pints 
he ought to take of each ſort. bool 

' You ought here to conſider, that the number 50 
muſt be divided into three ſuch-numbers,'as the firſt 
multiplied by 4, the ſecond by 6, and the third by 
10;the ſums-of the three produdts added together 
may make 640 (becauſe that all the wine which 
hall be -in the veſſel to be filled- will coſt 640 
pence,ſeeing thatif one pint be worth 8 pence, 80 
pints wall beworth 640 pence) I put therefore ws 
» ; \ | ; t e 


* 
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the third number 1 R, which multiplyed by 16, 


which makes 10 R, which being taken from 640, 


doth leave for the reſidue 640 — 10 R, which 
is a number containing the firſt 4 times, and the 
ſecond 6 times, On the contrary, ſeeing that 
the third hath been put 1x R, therefore 80 — 
I R ſhall make the ſum of the firſt and the ſe- 
cond, which multiplyed by 4, will give 320 — 
4 R, which being ſubfirated from 640 —- 
IoR, will leave 320 — 6R double' to the ſe- 
cond number, and therefore the ſecond ſhall be 
160—3R. In like manner the ſame ſum 80 
—1 R multiplied by 6, will prodace 480 — 
6 R; therefore if you take away 640 — 10 R, 
there will remain 4 R $60, double to the firſt, 
and therefore the firſt ſRall be 2 R — 80, See 
here the Queſtion reſolved indefinitely, the firſt 
number is'2 R— £0, (the ſecond 160 —3R, 
and the third x R. The terms between-which 
you ought to take the value of 1 R are 53 z, and 
40; if therefore you take 46 for the value of 
I R, you ſhall have 46 pints of Wing of Lo pence 
the pinte, 22 of 6, and 12 of that of 4 pence the 
pinte. 

Here I intreat you to conſider, That | 
it is impoſſible perfeCily to underſtand 41 /peciall 
the Rule of Alligation, without the ** 
knowledge of Algebra: For it you | 
propoſe this queſtion to one skilful only in Arith- 
metick, he will give you for the 3 ſought. numbers, 
40,20,and 20, Andif you tell him, that of the 
ſort of Wine of 4 pence the pinte, you have but 

: 16 


ata —— c_. 4 te ” —— Nt. AS. con. 
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x6 pints, hewill remain aſtoniſhed ; whereas by 
your ' queſtion reſolved indefinitely by 4/petya, 
you will be able to give ſatisfa&tion to this condi- 
tion infinite kinds and manners. 


Queſtion III. 


T mo numbers are ſought, which have 56 for tht 
difference of their Cabes, and which added together 
wake 6. 

" pit for the difference of thoſe numbers 1 R, 
and if from the difference of the two Cubes you 
take the Cube of che difference of the fides, divi- 
dipg this refidue by the triple of the difference of 
the ſides, you have for the quotient the product of 
the ſides, it followes, that if from 56 you take x C, 
and that the reſidual 56 — 1 C be divided by the 
difference of the fides, which is 1 R, the quotient 
+£-2* (hall be triple the product of the ſides, and 
therefore if you divide this quotient by 3 , you 
will hive for the prodn& of the fides *F*, 
which is equivalent to {1—z}, therefore if 'you 
divide 6, -( which is the ſam of- your two ſought 
numbers) into two parts, whoſe produ&t may 
be3*—$?, you will have the queſtion reſolved 
indefinitely. - Now to attain this, I have given 
ou a Canon in the ſecond queſtion of the third 
SeRion, the half of the ſum is 3, whoſe ſquare is 
9, from which if you take the produ& found, 
there will remain 9 + —4x , whoſe ſquare 
root added, and taken from the half of the ſum, 


gives for the reſolution 3 + Re (9 Þ434—${ ) 
which 


= / 
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which ſhall be the greateſt ſought number, and 
z—RQ (9+; —4{) which ſhall be 
the leaſt. Now theſe two numbers reſolves the 
Queſtion indefinitely , in ſuch ſort , that if you 
take two for the value of the root, you will 
finde that your two: ſought numbers ſhall be , 
and 2, and every other number ( taken for the 
value of 1R ) above 2, will reſolve the Que- 
ſton, 
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Queſtions in Algebra , 
moſt of which require the Rule of 
Three in their Operation, 


Qneſtion. £ 


[ Merchant receives in exchange for 568 
A * rowns, four kinds of Money ; of the firſt 
7 make one Crown, of the ſecond 18, of the 
third 21, and of the fourth 2.3 make one Crown. 
Moreover, he received of each ſort of Money a 
like number. 1 demand, How much he received of 
eachkind of Money ? 
Pat r\R for the quantity of each ſort of Money, 
and then conſtitute the Rule of three after this 


manner. Crowns, 

kt 7 Pieces of VC z 7 R 

1678 + VINE , oe money JI an-\ + R 
21 v9 Br , E” ay 1R Yall: 
282 - ls | IR 


For if 7 pieces of money make 1 Crown, 1 R of 
money will make + R of Crowns, and fo of the 
reſt. Now theſe Fractions deſcribed in the fourth 
place, do make together ,7,;-R ot Crowns, equal 
5 
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tothe ntamber of 568 Crowns. Divide therefore 
568 by 2; and you. have for the value of 1 R 
- 2016, and ſo many pieces of each kind of money 
.* hereceived : which thus I prove. 


| Crowns. 
; | * Bid wo 2 $8 
|; Pieces 
r 84. Pieces are 2 I1z 
1: Crown,>-= 2 
It 21 worth Croivn, - wt 96 
28.) 73 


For 2016 pieces of the firſt kind of money do 
make 288 Crowns, and as many of the ſecond 
kind make 112,as many of third kind make 96, 
and of the fourth kind 72, which added together, 
do make 568 Crowns. 


Queſtion. I. 
A Certain man hath two meaſures of Wine, the 


one north 12 Crowns, the other 15. Now be 
deſires of both theſe Wines to fill ansther equal mea- 
ſure, whoſe worth may be 13 Crowns. 1 demand 
what part of each of thoſe nines be mnſt take, to fill 
the other to be worth that price? 

Put 1 R for the part of the meaſure of the worſt 
wine, an for the part of the meaſure of the beſt 
wine I — 1 R, then work by the rule of Three 
thus, 

Meaſ, Cro. Croins 
Worſt wine x 12 IR2- make 12 R 


Beſt wine, 1T 15 1—:iR? maket5—15R 
For if one meaſure of the worſt wine be warth 
12 Crowns, I R of one meaſure of the ſame wine 
5v1ll 


———_ 


by will be worth 12 R of Crowns, and if one meaſure 

of the beſt wine be worth I5 Crowns 1—1R of - 
a meaſure of the ſame wine will be worth 15 — 15 
R. Therefore 1 R meaſure of the worſt wine, and 
x — IR meaſine of the beſt will be worth 15 — 2 
R Crowns,which ought to be equal to x3 Crowns, 
Add therefore 3 R to each part of the equation, 
and the equation will be between 3 R 4 13 and 
x5 ; take away therefore 13 from both fides, and 
the equation wall be between 3 R and 2, Divide 
theretore 2 by 3, and you {hall have z for the yalue 
of 1 R, and ſo much ought to be taken of the mea- 
ſure of the worſt wine, and 5 part of the meaſure of 
- beſt wine, which thus I prove by the rule of 
Taree, 


Meaſ, Cro. Crowns 

Worſt vine 1 12 3? worths 
_ — 1; Cr, 
Beſt wine I be ot 

For 5 of a meaſure of the worſt wine is worth 8 
Crowns, and -; of the meaſure of the beſt wine is 
_ 5 Crowns, Which added together make 
three, 


Queſtion 1/7. 


Ye a meaſure of wine worth ten Crown ; 
How much water muſt I mix with one meaſure, 
that a mixed ( like ) meaſare may be morth ſeven 


Crowns ? ; 
Put for the meaſure of warer 1 R, then frame 


the queſtion by the Rule of Three, thus. 


»1{, 
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Meaſ, Meal. Meal. 
Wine, water, Crowns mixt Crowns 
| Io 
I +1R I© I? Worth-—— 
t1+1R 


For if a meaſure of vine, together with 1 R of 


' a meaſure of water,be worth zo Crowns,one mea- 


ſure of wine and water mingled together will be 
10 


worth and ſo the equation will be between 


1--1R 


=— and 7, which by crofſe multiplication is 


I-+I 
rednced to 10 and 7 -+ R, take away 7 from each 


part of the Equation, and it will be berween 3 and 


' 9R: divide 3 by 7, and you bave for 1 R, 2, and 


ſo much water ought to be mingled With a meaſure 
of Wine, that a meaſure of the mixture may be 
worth ſeven Crowns, and is thus proved : 


Meaſyre of 
Wine and water Crowns meaſure OCrowng 
12 IO I? wotth 7 


For if 1 of Wine and 5 of Water be worth 16 
Crowns, 1 of that mixture is worth 7 Crowns. 


Queſtion IV, 


Here are in 4 certain veſſel 20 meaſures of 
Wine, of which each of them are morth 12 
Crowns the meaſure > Now this veſſel is filled up 
with water, and then one meaſure of this mixture 
is 


urs Appendtx. 
is worth 10 Crownt, 1 demand the content- of the | 
'veſſel. IR 2) l 
Put for the meaſures 20 4 1 R, then work by 


the Rule of Three thus : j1 
Meaſures Meaſures Meaſ, 
of Wine -of water” Cro, mixt Crowns 
| i 240 
20+1R 240 1? \vorth — 
20SIR g 


For if one meaſure of Wine be worth twelve Þ t 
Crowns, a meaſure of wine 20 + 1 R meaſure | 1 
of Water together will be worth 240 Crowns: | e 
therefore one meaſure mixt will be worth } 1 

249 2 ' 
7 "15 Was. ſo the Equation is found be- | , 


tween 


and 10, which by croſs multipli- 
20»þ1R 

cation is reduced to 240 and 200 + 10R; 
take away 200 from doth parts, and there will re- 
main an equation between 4o and 10 R : Divide | | 
40 by 10, and you have 4 for the price of the | 
root, and ſo many meaſures of Water were put | 
into the veſſel , and therefore the whole veſſel 
contains 24 meaſures, thus proved ; 24 meaſures 
Wane and Water worth 240 Crowns, 1 meaſure? | 
worth 10 Crowns, | 


Queſtion V, 


Wo Letter-Carriers belonging to two Cities di- 


[tant each from other 140 leagnes ſet forth bs 
wards 


A 
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yards one anther, at one and the ſame time ;, the 


one travels eight leagues a day, the ther ſix. 1 des 
mand on what day they ſhall meet together. 4 
Put x R for the 'day, then work by the rule of - 

Three thus : | 

Dayes Leagues Dayes Leagues 

I IR? 3R. 

I &:-* *-. __ —_ 
The firſt therefore in 1 R of daies ſhall travel 
$R of leagues, and the later 6 R, nd both of, 
them together will have mea 
leagues, that 1s 140 leagues. Thex 
equation between 14 R and 14S. | 
140 by 14, and yon ſhall have tg for thk value of 
I R, So the tenth day finiſhed, 1 
winch thus I prove. $6: 
Dayes Leagues Dayes Leagu 
I 8 IO? 8© 
I 6 Io? 60 7 

For the firſt in 10 daigs went $0 leagues, an 

the later went 60 leagues, which both togeth 
make 140, the diſtance of ehFhvo cities from on 
© 44(tion #7 


M— 


another, 


Certain Merchant bought a quantity of wool, 
and anither quantity of wax, nhich coſt bins 
zogether 124 Crowns. Noif,100 poand weight of 
wooll coſt him 7 Crowns, apd, 100 pounds F way 
coſt bim 14 Crowns ;, bat X ntity of wool! that 
he bought mas doable to the SL wax. 4 dev 


(+ 4.714 


*- 


5/7 © 


. | mend þ how many poends -, each [ ort the Merchant 
bew 


poynds, then work by.the rule of Three thus. 


Pounds <_ Crowns Pounds Crowns 
100 wooll 7. 2R wooll? +R 
I 00 Wax I4 1 R wax? Ir5 


| Therefore there will be an equation between 
3: Rot Crowns, and 124 Crowns. Divide there- 
fore I24 bY 1509. and you (hall have, for the value 
of 1R 442 5, and ſo many pounds of wax he 
bought, ben of wooll 885 5, which 1s thus proyed, 


Ioo pounds, wooll ll'7 Cr Crow, j, 83g. poun. 562 C Cr, 


| B— — cy - 


roo pounds, wax 14 Crow.442 poun. 5 «6 2 Cr. 
And fo for wooll and wax together he mended 
I24 Crowns. 


Qveftion V1l, 


O!\ buyes a number of Ells of Velvety which 
he ſelleth again; be buyes 5 Ells for 7 
Crowns, and ſells 7 Ell, for II Cropns, aud gained 
en the | bargain IOO Crowns, / demand bon oy; 
E Us of V elver he bought and ſold in all? 

ic for the quantity of Ells 1 R, than, work by 
the a of Three thus. 


Ells 


for the wax 1 R; and for. the wooll 2 R of 


3 &@ BE. 


fo 
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; Xt 215: > OAT \"Ells. Crowns 

5 RAT. IMP; >... 7R 
== 7. TS 3. 4 "I RF BR. 

Youſee!f7 7 R of Croivns which he laid out bg 

ubſtrated from ?; !'Rof Crowns which he tecei-' 

red, there will remain £ R. of Crowns .for the 

noir. Therefore the, equation, will be between 

, 7. Rand 100R, divide 100by A, and you. have 

1832 for the value of 1 R, and ſo many Is he 

bought and ſold. Thus proved, 


Flls * Crowns Ells Crowns 
5 7 5833? 8165 


—— 


7 It 58342 9167 


By which you may perceive there is 100 crowns 
gotten. 


Queſtion VILL. 


Certain man buyes a number of Ell; of Velvet, 
Poing.” I Crowns, for 7 El!s : Now he ſells 
& whole again after the rate of 5 El!s fir 7 cromns, 
and /ofF 100 crowns by the bargain. I demand how 
WARy 4 Ell; he bout ght and ju/d i in all, 
Par forthe rixtabes of Ells 1 R, and then work 


by the rule of Three thus : 
Ells _ Crowns Ells © Crowns 
7-+- 5; 38 LR? IR: 
EE” 1R? ?R 
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Then if 7 R of crowns vyhich he received, be 


| ſubſtraCted from 3* R of crowns vyhich he expen- 


ded,” the loſs will happen tobe FR of crowns, 
So'the equation will be between £R of crowns, 
and-+00 ccrorns. Divide therefore T6o by .*,, 
and' you ſhall have for the value'ot 1 R, 583 5 Ells 
and-ſq many Ells were bought and fold , vyhich 
thus I prove : | | 


'Ells Crowns * 1 
7 It 5833? 916: 


——_— 


p} 7 58322... $162 


Where you ſee he loft 100 crowns by the bar- 
241N or 
bs o 


_ Queſtion I'X, 


S & 


A 11an bayes 100 pounds of Wax. for, 19 Crown: 
one crown, that ſo on 102 crowns be may gain 18 
CYOmns. 


Put x R for the number of pounds, then wo 
oy the rule of Three thus framed : ' 


Crowns Pounds Crowns Ponnds, 
I7 I©00 I 02 600 


— 


I 1R I 02 182 120R 
For 102 crowns do give 600 Poutds;' and if for 
one crown there beigiven 1 R of pounds;-there 
will be 120 R of pounds given/for 102 + 18, 
which ſaid 120 are-equal-to 600 pounds , the 
| TT T quant!- 


'F'demand, bow many ponds he muff ſell for 


—— tw a wa a A. 
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quantity of the Wax ſold. Therefore the equa- 
tzon ſhall be between 120 R of pounds and: 600 
pounds, Divide therefore 600 by 120, and ſo you 
have for the value of x R, 5 pounds, and ſo many 
pounds are ſold-for one crown ; fo as that-in 600 


pounds 18 crowns may be gained on 102, thus 


proved, 
Pounds Crowns Ponnds Crowns 
I'O0 I7 600 ? IO2 


—— 
A——— _—. 


$ I 600 ? 120 
Where in the firſt example 600 pound made 
102, in this it makes 120, thatis 103 -+ 18, 


wo * 


Queſtion X. 


Man byyes 100 ;pennds of Wax for 17 crowns, 

in diſpoſing of which be. /oſeth 18 crowns, on 
102 crowns, 1 demand, hiw many pounds he- {0/4 
for one erawn ? Y 

Put for the number of poundsr R, then work 

by the rule of Three, thus conſtituted, 
& Crowns Ponnds Crowns - Pounds 

I7 IQO___- N03? 600 


I IR I02—18?2 84R. 
So there will be equation between $4 R of 
pounds and 600 pounds. Divide therefore 600 
by $4, and the value of 1 R will be 7 pounds and 
- and ſo many pounds he fold for one crown, and 
loft 18 crowns on 102 by the bargain, which thus 
I proye : 


ke 3 Pounds 
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Pounds Crowns .. Pounds Crowns 
I'OO - I7-.2 600?- - \r02 


ey 
"Cs ONT 
a ths & 


————— 
”” __ 
Ce 


5 8 0:10 $0 4 LOOP": 42 84 

-- Where. you ſee hedaid out 102:crowns for 600 

- pounds; and inſtead thereof received but 8; 
- crowns, that is 102—18'crowns, ©» 7 


999 Queſtion X 1. 
),\ 


A Certain man aprees-mith a ſeroam for 12 
d.2n0neths ſervict, for ten erowns and 4 at; but 
at the'end of ſeven moneths, be gives himithe coat 
and two crowns, 1 demand'then at what ratt bi effec- 
med the coat, 

Put for the price of the coat 1 R of crowns, and 
ſay by the rule of Three. If 12 moneths require 
I R-+: 2occrowns, how: muctr vvill -one-thongth 
requize 2 and you: ſhall finde that ut will*require 
— crowns: Aga ſay, It 7 moneths 


require 1 R + 2 crowns , how much. will oge 
moneth. gequire , 21d you ſhall /finde, it to be 
I L, | 
IR+#2,, here under appears. 


- 
Moneths Crowns Moneth Crowns 


I.R'>M 10 
I2 IRwHk1o. 1? 130 
NEW "I , ; 2 —— — 
| 1R+2 
7 IR-H2 I ? a 
7 


'O 
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Therefore there will be an equation between 


iR1io 1R 2 


— 200d — 


ſeeing both are the re- 
I2 7 
ward of one moneth, which equation by croſs mul- 
tiplication is reduced to 7 R »þ 70, and 12 R 
24 take away 24 from both parts, and the equa- 
tion will be between 7 R + 46 and 12 R. Again, 
take away 7 from both parts, then it will be 46, 
equal to5 R,; divide 46 by 5 and the price of a 
root, and ſo of the coat is 9 4 crowns, as appears 
hereunder. The reward of 12 moneths is 19 4, 


and of 9,11 ;. 


Moneths Crowns Meoeneths Crowns 
I'2 I9y, 7? II ;, 


Queſtion XII. 


Certain Citizen agrees with a ſloathfſul ſer- 
vant for 30 dayes, that every day be wrought 
be monld give bim 4, Groats ; bat far every day that 
he id/ed, and wrought not, he nas to allow bis Ma- 
ſter five Groats : when the Zo dayes mere paſt, it 
happens, that the ſervant mas to receive nothing 
from his Maſter, mor the Maſter from the ſervant. 
1 demand then, bow many dayes he labonred, and 
how many he idled ? x 
Put 1 R for the dayes of labour, and 30 —1R, 
for the dayes of idleneſfs, and then frame the rule 
of Three thus + 


Ee 4 Day 
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Day Groats Dayes Groats 
Labour 1 7 'I'R? 7R 
_Idleneis k 3 J0o—1R? 1 FO—5 R 
Now ſeeing that his work and play cameto one 
xeckoning, there will be an equation betweet 
?Rand 150—5 R, adde 5 R'to each part, and 
the equation'will be between 12 R and 150, Di- 
vide therefore.150 by 12,and-you have for the va- 
lueof 1R,12:4, and fo many dayes he labour- 
* and 17 dayes 3 he idled, which is thus pro- 
ved, 


Day Groats Dayes Groats 


n_ 7 I2; 875 
Tdleneſs x E - © "2s 87 -_ 


Where you ſee the reward is the ſame with the 
mul. ma = 


Queſtion X1IT, 


| Ne ſells 20 pound weight, part Saffron, and 
art Ginger , for 45 crowns ; bat he fold 
I pound of Saffron for 3 crowns, and 1' pound of 
Ginger for 5 4 cromn, The question is, how many 
pownds of each ſort he ſold ? 
Put for the Saffron 1 R of pounds, and for the 
Ginger 20 — 1R of pounds, then by rule of 
Three work thus : | 


pourd 


Po 
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Pound Crowns Pounds Crowns 


Saffron I 3 IR? 3R 
| 20 —TIR 
Ginger I . 20 — 1 RIm—— 
| 2 
Therefore the equation is between the ſum of 
20-—-1IR 


2 R of crowns, and—— of crowns added to- 


2 
gether,and 45 crowns, now that ſum is 104 R 
20—IR 
of croivns (for 1s equal to 10 zR, to 
R | 
which if you add 3 R of crowns, it makes the 
ſum'1@ »« £ R) therefore the equation ſhall be be- 
tween Io» £Rof comin 45 crowns. Take 
away Io from both parts, arid it will be between 
{Rand35. Divide therefore 25 by+, and you 
ſhall have 14 for the value of 1 R. And ſo many 
pounds of Saffron were ſold, and 6 pound of Gin- 
ger, which thus I prove. | 
Pound Crowns Pounds Crowns __ 

Saffron 1 3 I4? 42 


Ginger 1 : | WREET. 
' Where you ſee that theprice of 14 pound Sat- 
tron, and 6 pound Ginger added make 45 crowns. 


: 
o 
| 
6 
: 
i 
's 
| 
, 
i 
e 
) 
| 
| 
+ 
f 
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' Queſtion XIV, 


A certain Tradeſ-man bath 2 ſorts of 80yn, in 

number 560 pieces, worth 160 crowns ; 4 certain 
part tbereof is morth each piece + of a crown, and 
each piece of the reſt 4 of a crown, 1 demand the 
number of the firſt and later ſort of money ? 

' Put R for thefirſt, and 560 — 1 R for the la- 
ter, and then conſtitute the Rule of Three after 
this manner, 

Money. Crown Money 
a z IR> zR 


mnt. 


M————_ 
— J 


560 — I'R 
Z +» $60—1R? — — 


The fourth number found is » equal & 160 
crowns, and the ſam .of their numbers makes 
| 560 —'1R 
149 + + R(for———is equal to 140 5 R, 


to which if you add &, makes the ſumme x40 
»Þ+; R_) There is therefore an equation between 
I40 + 5; R, and x60 crowns. Take away 140 
from both parts, and then the equation is betiveen 
xxand 20, Divide therefore 20' by ;, and you 
have 240 for the value of 1 R, and ſo much money 
there was of the firſt ſort, of which each piece was 
worth 4 of a crown of the later kind 320, each 
worth 3 of a crown. Thus proved, 


Money 


- —— ww » 
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Money Money Crowns 
I - 240 ? 80 
= : 320? 80 : 


T 
Where you ſee the numbers in the fourth place 
make 160 crowns. 


Queſtion X V, 


In the Army of the Emperour, the number 0 
the Infantery were ottuple to the number of, the C a- 
vallery, among them there ts diſtributed 392000 
crowns, ſo as that every Foot Souldier bad 5 eroyns, 
and every Horſeman 16. The queſtion is, Of haw 
any Horſemen the Army conſiſted, and of how wya+ 
ny Footmen. 

Putt R for the Horſemen,and 8R for the Foot, 
according tothe condition of the queſtion,and then 
conſtitute the Rule of Three thus : 

__ * Crowns Hoxſemen Crowns 


Horſe 1 16 1R 15R 
_ _ -£56R 
Foot 1 5 Foot 8R 40 R 


Therefore 56 R of crowns ſhall. be equal to 
392000 crowns : Wherefore divide 3920e9Q by 
56, ang you ſhall have for 1 R 7000 for the nume, 
ber of Horſemen ; therefore the Foot ſhall bg 
56000, eight times as many, and ſo there will be 
diſtributed to the Horſemen 112000 crowns, and 
to the Foot 2 80000, which together make 39200@ 
Crowns, | 


Y 


w 


"© *; 
QuePio 


SH 


Queſtion XVT. 


A mas hath a certain ſum of money in a pur/, ty 
which a ſtander by judgeth to be 600 crowns, whoſe 
errour be thus corretts. If to mhat I have in this 
purſe, there be added 5,5 and 7, and from the ſum 
there be ſubſtracted 4; part of my money , then 1 
ſhon/d have 600 crowns, The queition is, How 
many crowns he had inthe purſ e! | 

Put x R for the number of crowns. If the parts 
3R,+R,and;R, which together make 1 7; R, 
be added to 1 R, the whole makes 2 *;R ; take 
away R,and there will remaih 2 R equal to 600, 
Divide therefore 600 by 2, and you have 3oo for 
the value of 1 R, and ſo much money was in the 
purſe. For if you add the z, ;, and 5, to wit 150, 
IoO,and 75, it will make the ſumof 625, and 
taking away ,;, to wit 25, the reſt will be the 


bg 


number 600, which reſolves the queſtion, 
Queſtion X-V IT. 


A certain Traveller poes 9 miles a day, another 
Traveller after the elf day paſt, begins his jour- 
wey from the ſame' place, and goes every day 14. 
miles, 1 demand in how many dayes the later mill 

overtabs the firſt. | 
Pat x R for the number of dayes, therefore the 
farſt over and above go miles, which he hath gone 
in ten dayes, goeth in 1 R of dayes, beſides 9 R 
of miles, ſeeing that every day he goeth nine 
miles. But the latter going 1.4 mules each day, 
20eth 
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eoethin I Rof cayes 14R of miles, and becauſe 
the firſt of neceſſity in 1 R of dayes goes as many 
miles together with go, which he went in-ten 
dayes as the latter went in 1 K of dayes fith that 
then they are to meet together, the equation ſhall 
be.between 9 R + ge and 14 R. Take away 90 
from both parts, and it will be between go and 5 
R. Divide therefore go by 5 ,and I R makes 18. 
Therefore in 18 dayes they ſhall come together. 
Fox the firſt in 18 dayes went 162 miles,which ad-. 
ded to go, he made the firſt 10 dayes, makes 252 
miles, which the later went in 18 dayes. 


Queſtion X V I II. 


A Traveller goes nine miles a day, anitber Tra- 
veller after the end of ten dayes begins the ſame 
journey. 1 demand, how many miles a day the lat= 
ter ought to trave!ythat ſo in 18 dayes he may over- 
take the firſt. 

Put x R for the miles. Therefore in 18 dayes 
he will have travelled 18 R of. miles. Seeing 
therefore that the firſt travelling every day nine 
miles, wentin 18 dayes 162 miles, and adding 
thereto go, which he went the firſt ten dayes be- 
fore the ſecond ſet forth, it is manifeſt, that he tra- 
velled 252 miles. Therefore the equation is be- 
twveeni8Rand 252, Divide 252 by 18, and 
you have 14 for the value of 1 R, and ſo many 
miles the later ought to travell, to overtake the 
fiſt in 1 8 dayes, 


Queſtion 


1 o Appe hte” | 
: Queſtion XIX; ' - 


"A certain wian dying, made bis Will and Tefta- 
lent lexving 3000 crowns to be diſtribuel be» 
rmeen his wife; Son, and two Daughters, on this 
condirion, that the portion of the S:u might be dous 


ble rothar of che Mother, and the proportion of the 


Mother doable «iſo to the portion of each of the 
Dayzhteri. The queſtion is, how much each ones 
porti<n was ? | | Ws 0 

Pat for theportion of one of -the Daughters 1 
R, for the Mothers portion 2 R, and for the Sons 
portion 4 R. So there will bean equation between 
8R and 3000 crovvns, 


0 one'Datghter 1R 375 

S's. Jth'other Daughter 1 RC... 375C_ © 
ov 5 the Mother D 2 R that 18 Fic. 
M © (the Son 4RJ 1506J 


Divide 3000 by 8, ſo the yalue of 1R will be 
375, the portion of one” of the, Daughters, and 
therefore the Mothets portion will be 75 0, and the 
Sons 1500, 


Queſtion X X. 


A tertain man reteiveth of 4 Merchant, a QHan- 
tity 'of Saffron for 10 crowns; and again be re* 
geives of the ſame man 24 nunds wm. re of Saffron, 
at length he returns to him 30 prunds theresf againg 
and the Merchant eomput ing the price of we 

rolls 
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fron, reſtoreth to bims 1.4 crowns. 1 demand the 
price of 4 pownd of that Saffroxs. 

Here yon ſee 10 crowns »Þ« 24 pounds to be 
the whole debt which the Buyer owed to the Mex- 
chant,and in like manner 3o pounds— 14 crowns, 
Therefore there will be an-equation between 10 
crowns + 24 pounds, and - 30 pounds — 14 
crowns. Add 14.crowns on- both-parts, and- the 
equation will be between 24 'crowns -t= 24. 
pounds and 30 pounds , take away 24 pounds 
from both parts, and it will be between 24 and 6 
pounds. Divide 24 by 6, and you have 4 for the 
root, and ſo many crowns one pound-of Saffron'is 
worth, which I pcoye thus. 2 5 pounds are bought © 
for 10 crowns, and ſo the Buyer received of the 
Merchant 26 £, which were worth 106 crowns. 
If therefore to the Merchant there be reſtored 3@ 
poands, the Merchant oweth tothe Byer 3 4, ſee- 
ing he received onely 26 + but 3 43 pounds are 
worth 14 crowns, which the Merchant rendered to 
the Buyer. 


Queſtion X X 1. 


7 wo wen enter into fellowſhip in Trade, nog the 
ſecond brings nith him double the money that the” 
firſt brings) and 5 crowns..0ver and above. They 
gain by their Traffick 960 crowns, of nhich the firſt 
takes to himſelf 300 cromne, and the” ſecond 660, 

I demand how much each put in bank; 

Put for the firſt x R, and for the ſecond-2 R »F« 
5,theſum of both together is 3'R + 5,which have- 
21ined 960 crowns. Then work by the Rule'of + 
Three thus : 3R 


FH 4 Cs 4 


"I 4 SH ; els +I - is. 960R 
3R+5 960 1'R?. \ : ennnnan 


Zi þ0 556 5110670 Of INES 
You ſhall find that the firſt which brought in 
.., - -.:a6aR+ 
. I R, hath gained ——— which number is equal 
TY 3R+5 1-4 
to 300 croivns which he received. This equation 
by croſs multiplying will be reduced to 960 R, 
equal to 900R +15 00, Fake away therefore ; 
goo R from both parts,- and there will remain 60 
R equal to 15OO, divide I5OO by 65, and you 
have 25 for one Ry and ſo much the firſt put in 
bank, therefore the-ſzcond put in 55 crowns, and 
is thas proved. - For both put in 8© crowns, 
80. 960. 25 ? 300 | $0, 960 55? 660 | 


| Queſtion X X II, 

Three Merchants gain together 700 crowns , 
nhich thus they diſtribute amongſt themſelves (ha- 
ving regard to the ſumme each one brought into 
bank) ſo as that the portion of the ſecond ſurmounted 
the pertion of the firft by 12 crowns , and the 
portion of the third ſurpaſſed that of the ſecond 
by 16 crowns. 1 demand how much each mani por- 
tion Was. | ; 

Put for the portion of the firſt man 1 R, and 
then ſhall the portion of the ſecond be 1 R > 12, 
and the portion of the third: R Þ« 28, Theſe 3 | 


- _ 
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portions together make 3 R » 40, equal to 700, 
Take away-40 from both parts of the equation, and 
the equation will bebetween 3 R and 660, Di- 
vide therefore 660 by 3, and you ſhall haye _=_ 

| ly 
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for the value of 1 R, and ſo much was. the fir 
mans portion, ſo the portion of the ſecond 

be 232, andof the' third 248,' which all together 
make 700, hy res 


Queſtion. XXIII. 


A Caterer buyes a number of Fowls, ſo asthat 
if be had bought the 5, 7a and 5 of the number, and 
over and above 6, he mould then have 100 juſt. a 
demand the number of Fowls he bought. 

Put 1 R tor the number, whoſe 3, 3, and 4 make 
47 R, which with 6,make 47 R »& 6 equal to-100, 
Take away 6 from both parts of the equation, and 
the remaining equation will be between $32 R and 
94. Divide therefore 94 by 52, and the-value of 
I Rwillbe 120, to wit, the number of Fowls that- 
were bought. ; 

For its. + is 40, and its; is 30, andit, 4, 24; 
which all together with 6, make the ſum 100. 


Some Examples in Alge- 
bra concerning Squares. 


To find two numbers in a given Exceſs, ſo as their 
Square: may bav? alſo a given Exceſs, 


Et there be =_ tyo numbers, whoſe Ex- 
ceſſe is 4, and the Exceſs of their Squares 


144: 
Put for the lefler number 1 R, and therefore the 
Ft Preater 
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greater hamber muſt be x R Þ 4, whoſe ſquares 
art tQindrQ 8 R +16, their exceſſe is 
8R + ts, which ought to be equal to 144.” Yake 
away 16 from both parts of the equation, and the 
uation will be between $R and 128. Divide 
therefore 128 by 8, and you ſhall have for the va- 
lue of 1 R, 16 for the leſſer number, the greater 
therefore will be 20, that the Excefſe may be 
The ſquares of thoſe 2 hutnbers are 256, and Jot 
whoſe differehce of exceſs is t 44. ONE 


| 


| 

T wo niatbers being givengto find another with which 
multiplying both the nitsbe+s, makes the ' gveate 
nurber jy and its leſſer the fide of that 
[quare. | 


Bt the ro given hutmbets be 200 and 5, and \ 

let the ſought number be pat 1 R. Now 1 R 
mitplied in 200,produceth 2oo R,and 1 R mul- 
tiplied in5, makes 5 R, which _— to be the 
fide, 'and ſo multiplied in it ſelf, ought to make a 
numberequal to 200, But 5 R multiplied in it 
ſelf, niakts 25 Q_, the equation thereſote-isbe- 
ween 200 R and 25 Q, . Divide therefore 200 
by 25, andthe value of 1 Ris 8, whichtnultipfied 
in 200, make the ſquare 1609, whoſe fide is the 
number 49, which 1s alſo produced by the multi- 
plication of Bin 5, + 


Some 
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Some Examples relating 
to Cubes. 


T o finde 4 number, which multiplied in it ſelf, and 
the proguct multiplied by ſome given number , may 
roduce a number in a given proportion to the 


Cube of the found number. 


Et the given numbex be 20, finde another 

pumber, which being firſt multiplied in it ſelf, 

and then the produ&t multiplyed by the given 

number 20, may produce a number in a quintuple 

ow_ to the Cube made of the found num- 
er. 

Put for the ſought number 2 R, which multi- 
plied in its ſelf makes x Q , which alſo multiply- 
ed by 20, makes 20Q, theCubeof1tRisnr C, 
to which 20 Q ought to have a quintuple propor- 
tion ; ſo the equation is between 20 Q_and 5 C: 
Divide 20 by 5, and you have for the value of 
I R, 4, the number ſought, This 4 multiplyed in 
it ſelf makes 16, and 16 multiplied by 20, makes 
329, which is quintupfe to 64, the Cube of 4. 


Fr] 
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To divide a given namber in two parts, fo as that 
their Cubes may make 4 given [um, wbich jhall 
be greater than the quarter part of the Cube de- 
ſcribed of the given number. 


Et the given number be 10, tobe divided into 

two parts, whoſe Cubes may make 370,which 
number is greater than the x part of the Cube of 
10. Put for the firſt number compounded of r R, 
anThalf of the given number 1 R-+5, and for 
the ſecond 5 — 1 R. So theſe two numbers do 
make the given number. Their Cubes are C + 
I5Q +75 R + 125, and 125—75 R+ 
15Q—1C; their ſum is z0 Q»Þ 250: For + 
I1C,and—1C, asalſo þ+ 75 R, and—75 R, 
do mutually deſtroy one another : and of 15 Q, 
and 15 Q,, are made 3o Q. alſo 125, andizg, 
make250, Therefore the equation is betiveen 
30 Q »þ 250, and 370. Take away 250 from 
both parts, and the equation iyill be between 30 
Q_and 120, Divide 120 by 30, and you have 4 
for the value of r Q , and the value of iR, 2. The 
firſt part put 1 R» 5 ſhall be 7; and the ſecond 
put 5 — 1 R ſhall be 3. The Cubes of thoſe parts 
are 343 and 27 ; which together make 370, 
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' Books of this Authors al- 


ready E'xtant. 


Is Compleat Surveyor, teaching the whole 
Art of Surveying of Land divers wayes, 
ad by ſeveral Inſtruments. 

The &Rn/e of Proportion (commonly called Ganters 
Line) made ca/ie, by which Board, Glaſſe, Tim- 
ber, Stone, and all other Superficial and Solid 

g Meaſures may be performed without the help 
of Pen or Compaſſes, by inſpe&tion, only look- 
10g upon the Ruler. 

His Deſcription aud #fe of Nepeirs Bones, by 
which the moſt difficult parts of Arithmetick 
are performed with eaſe and exaneſs, without 
any charge to the Memory, 


HIS 
Platform, Purchaſers, 
Guide) For < Builders, 
Mate. Meaſurers, 


His Arithmetical Recreations. 


Other Treatiſes of the Authors, ſome whereof are 


now in the Preſſe, and the reſt nill 
ſuddinl) follow. 


His Nine Gecmetrical Exerciſes for young Sea- 
men,Pertorming ctheDo&tine of Triangles,both 
Plain and Spherical, ProjeQting of the Spheres 
and reſolving all the moſt uſual Pcoblems in A- 
Rronomy, Geography, and Navigation by Rule 
and Compaſſe onely. 

The 
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"Books, i © 
tArt, and whatſoever elſe 
- tneceſflary thereunto, 
- Two Other 7reatiſes almoſt ready, the one trea- 
- ting of Dialling ; the other of Navigatiqn. 


Other Mathematical Books ſolgby 
George Sawbridge. 


Mathematical Collettions and Tranſlations ingno 
Parts, from the Original Copies of Galileus, 
and other Famous Modern Ambors, by Thomas 

Salishury E fe J; 4 

Aftronomia Carolina, A Vew T beorie of the 
Carleſtial Motions, by Thomas Street Matbe- 
mate 

Alſo, That Long expetted work of Mr. Vincent 
Wings , entituled , Aſtronomia Britanica, in 
Five Parts, -Viz.,. 


1, Logiſtica Aſtronomica. 

2, ' Trigonometria. 

3. Doctrina Sphaerica, 

4. Theoria Planerarum. 

5. Tabulz Novz Aftronomicz. 
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